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Forthcoming Events. 





OCTOBER. 24. 

Institution of Mechanical Engineers :--General meeting in 
London. “The Missing Pressure in Gas Engines, and 
Heat Loss in Gas Engines.” Paper by Professor W. 
David, M.A., Se.D 


OCTOBER 28. 

Sheffield Metallurgical Association :—Ordinary meeting at 
oc ** Body in Steel,’ Paper by J. Kent Smith, 
O.B.E. 

Institution of Automobile Engineers :—Informal meeting in 
London. 

NOVEMBER 1. 

Institute of British Foundrymen (Lancashire Branch) :-- 
Ordinary meeting at Manchester. “ Modern Pattern- 
making Experience.”” Paper by J. A. Stephenson. 
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German F Senin Conditions. 


We have recently had an opportunity of inspect 
ing a number of German iron and steel foundries 
but as the German foundry industry is widely 
distributed it was impossible in the time at our 
disposal to make an extended tour, and our 
deductions may not universally apply. 

Trade is undoubtedly in a very depressed condi- 
tion, mainly owing to the shortage of money. 
The moulders in the factories visited receive 
75 pfennigs an hour, and work as long as they like 
or are required. Although trade is so slack, a 
number of new foundries are being built, exten- 
sions being carried out, and new plant installed. 

More attention is given to the magnetic separa- 
tion of iron from old moulding sand than is usual 
in this country. The makers of the plant instal 
it free of cost, and take in payment a percentage 
of the iron recovered, which is sold to tne blast 
furnaces. On a weight basis, 5 per cent. is the 
normal amount recovered, but 10 per cent. is said 
to be quite usual in American practice. 

The drying of moulds is often carried out by a 
portable stove of the type recently described by 
Mr. Barlow, of Edgar Allens, in a Paper given 
to the Engineering Societies’ Conference, and 
published in Tue Founpry Trape JouRNAL. 

For the cleaning of castings, the sand-blast 
plant is popular and in general well constructed, 
but for the grinding and tumbling the plants we 
saw did not represent the latest and best British 
practice, though no doubt other foundries may be 
hetter equipped. It seems that the health and 
safety conditions in German foundries are regu- 
lated by an association of insurance companies, but 
we understand their recommendations are likely 
to become law in the near future. 

We received the impression that normal German 
cupola practice is not conducted with so low a 
coke to iron ratio as we associate with the best 
British practice, but the coke available is of a 
poorer quality. 

The smaller yet important items in foundry 
practice, which nowadays are termed “ gadgets,”’ 
show, perhaps, less initiative in German than in 
either French, Belgian or British practice. For 
instance, moulding-box fitments are not at all 
modern, whilst the ladles are definitely of poorer 
construction than is usual in Belgium, 

Practically every cupola we inspected was 
equipped with a tapping device, and this can now 
be regarded as normal German practice. It is 
without doubt an improvement on the age-old 
system of ** botting in.’ 

Moulding machines, supplemented by pneumatic 
rammers, are extensively used, every type being 
well represented. 

An improvement in trade is expected in a section 
of the Western German foundries when the 
“ Franco-Belgian Regie ’’ hands over the engineer- 
ing control of the railways, as but little money 
has been spent in maintenance for some consider- 
able time. 

German foundries are in a splendid condition to 
take advantage of the latest developments, as they 
are adequately provided with chemical and 
physical testing laboratories, well seconded by 
technical colleges. The German ironfounders are 
100 per cent. organised, and do not suffer from the 
avoidable competition of ill-conducted foundries 
using obsolete costing systems. They have a 
standardised, highly-perfectioned costing system, 
which every foundry uses. If such a system could 
be nationally operated in Great Britain it would 
do more good for the trade than anything that has 
been devised for its welfare since Wilkinson 
invented the cupola. 
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Making Copper Castings from Cupola Melted 
Metal.” 


By T. F. Jennings, Garfield, Utak. 








The casting of copper in sand moulds has 
always been attended with considerable difficulty 
because of the fact that copper, like most element- 
ary metals, absorbs gases while it is being melted. 
These gases being retained after the metal becomes 
solid produce a structure resembling a sponge, and 
the defect for that reason is known as sponginess. 
This difficulty, being productive of unsatisfactory 
results, has created a certain prejudice against the 
use of the metal in the minds of some foundrymen, 
which is entirely unjustified. There is no reason 
why copper castings cannot be produced just as 
easily and readily as castings of iron, or any other 
metal, if certain fundamental facts, peculiar to the 
metal while in the molten state, are observed. For 
acid-resisting purposes it is the opinion of the 
writer, that approximately 50 per cent. of the cast- 
ings made in iron should be made of copper. It is 
tougher than iron, and can be made quite hard. 


Common Causes of Defects in Copper Castings. 


Sponginess, blowholes, porous or unsound cast- 
ings are the usual causes of rejections in the case 
of copper castings. Occasionally, castings of this 
character can be used; but as a general rule they 
are unfit for practical use, and if their true 
character is not discovered before they are placed 
in service, they are liable to cause trouble, expen- 
sive delays, and perhaps serious accident. 

Pores or blowholes in castings, sometimes are 
caused by wet or hard-rammed moulds, or cores. 
The principal cause, however, lies in the metal 
itself, for it is a peculiar fact, that copper, like a 
number of other elementary metals, and some 
alloys also, melting above 1,000 degs. C., when cast 
in sand moulds will produce gaseous castings. This 
condition will occur, no matter how carefully they 
may be melted and handled, unless some metal 
or flux is added to the melt to “ deoxidize it,’’ as 
it is termed. 

Need for Deoxidizers. 

The substance with which the copper is treated 
is generally known as a “ deoxidizer,’* that is, an 
oxygen remover, which would lead to the supposi- 
tion that oxygen was the gas responsible for the 
porous condition of tie metai. There appears 
reason to believe, though, that sulphur has an im- 
portant part in the productiorf of the gas, as sul- 
phur and oxygen react and form the gas, sulphur 
dioxide, which if generated within the molten 
metal might be retained and so produce this con- 
dition of porosity. 

While it is not the intention of the author of 
this paper to enter into a discussion concerning 
identity of the gases responsible for the unsound- 
ness of the castings, as it is a subject he has not 
taken the time to study, it will be evident that it 
is advisable whenever copper is being melted for 
castings, that it be protected as much as possible 
from contamination by both sulphur and oxygen. 


Furnace Factors. 


Accordingly many foundrymen prefer to melt 
their copper in crucibles, as it is comparatively 
quite easy to protect it with a covering of char- 
coal, or of some suitable flux, especially when 
natural-draft melting furnaces using solid fuel, are 
the melting medium. In the case of oil or gas- 
fired furnaces even with crucibles it is less easy to 
protect the metal from the gases, as the force of 
the flame blows away the charcoal covering, mak- 
ing it necessary to use something of the order of 
a flux that will melt and cover the surface of the 
metal, and which will not be displaced by the force 
of the blast. When melting with non-crucible 
furnaces consuming oil or gaseous fuels, it is more 
difficult to protect the copper than it is in the case 
of the crucible furnaces, as there is intimate con- 
tact between the flame and the metal. Electric 
furnaces should theoretically be excellent melting 





* A Paper read before the Milwaukee Meeting of the 
American Foundrymen’s Association. 


mediums for copper, as the furnace can be worked 
closed or open as thought best. The cupola fur- 
nace, as used for cast iron, has the reputation of 
being the most satisfactory melting medium that 
can ‘be used for copper, and most non-ferrous 
alloys, as the metal, fuel and air blast are in inti- 
mate contact during the entire melting period. 
Many foundrymen are of the opinion that this 
furnace cannot be used for melting such metals 
and alloys. 


Use of the Cupola in Melting Copper. 


As the author has had considerable experience in 
making light and also heavy copper castings from 
cupola-melted metal, it may be of interest to give 
an outline of the methods used, as some of the cop- 
per castings made from the cupola have weighed 
up to five thousand pounds, with walls from three 
to seven inches in thickness, and about forty per 
cent. were finished all over on the outside. 


Cupola Preparation. 

The cupola used was a No. 3 Whiting cupola, 
which was put up in the same manner as for an 
iron heat, except that care was taken to have the 
wood used to start the fire on the bottom, free ot 
all iron, in the shape of nails. This is a precaution 
that should always be taken when non-ferrous 
metals are to be melted. It is, of course, un- 
necessary in the case of iron melting, but important 
for copper, and is mentioned at length because it 
is one of those little things, necessary for success, 
so easily overlooked. In order to protect the copper 
as much as possible from the sulphur in the coke, 
it was sandwiched between layers of charcoal: thus 
instead of charging copper directly on top of the 
coke bed, the charges were made as follows: The 
hed charge consisted of 600 Ibs. coke, 45 Ibs. char- 
coal, and 1,250 lbs. copper. The charges following 
the bed consisted of 45 lbs. charcoal, 60 Ibs. coke, 
45 Ibs. charcoal, and 1,250 lbs. copper. The entire 
amount of copper for each heat was thus protected 
hy layers of charcoal from the sulphur contained in 
the coke. A mild blast was employed, 8 ozs., and 
the slag hole was not opened during any of the 
heats which ran about 15,000 Ibs. each. 


Calcium Chloride Used as a Fluid Slag. 

A high percentage of copper wire was used in 
the charges and 15,000 Ibs. heats were run in from 
one hour to one hour and fifteen minutes. After 
the copper was melted it was tapped into a iadle 
of suitable size, which had been previously heated 
with an ordinary ladle torch-heater, for about one- 
half hour. About 10 mins. before the metal was 
tapped into the ladle about 0.5 per cent. of caleium 
chloride was placed in the bottom, which when the 
copper is tapped on to it makes an absolutely air- 
tight covering. 


Precautions when Using Calcium Chloride. 


This chemical, however, must be used with cau- 
tion as it contains water, as water of crystalliza- 
tion, and in addition it absorbs water from the 
atmosphere when exposed thereto, which would 
cause an explosion if the chloride was submerged 
in the copper. as it would be if dropped into it. 
By adding it in the bottom of the heated ladle the 
water is driven off and there is no danger of metal 
flying. In addition to the calcium chloride, a 
generous layer of charcoal is placed in the ladle 
immediately before the furnace is tapped. A few 
handfuls of silica sand was thrown in the lips and 
stirred in well to stiffen the slag. 


Phosphor Copper as a Deoxidizer. 

The deoxidizer used was one per cent. of 15 per 
cent. phosphor-copper. The metal was dealt with 
in 5,000 Ib. ladles and was drawn in three taps: 
after the first tap the phosphor-copper was added, 
the slag cover stuck close to the sides of the ladle 
and the phosphor-copper kept from evaporating 
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and the two following taps it was mixed well 
without stirring or poling. To avoid the fumes 
and smoke and have prompt crane service, 
the metal was brought down after the whistle 
blew, and was carried from cupola to the moulds 
in about one minute and poured it at about 
1,065 deg, C. 


Pouring Precautions. 

In pouring the castings the rate of pouring was 
diminished just before the mould was filled. When- 
ever heavy risers had to be put on, a small piece 
of phosphor-copper was always dropped into each 
one and the riser was churned until it set; the 
hot metal to supply the shrinkage during the 
churning being obtained from a Hawley Swartz 
small furnace, run especially for the purpose. 

Sand and Moulds. 

\n open facing was used composed of half red- 
sand and half sharp-sand and one to twenty (1 to 
20) of core compound. No coke dust was used on 
account of gas and sulphur. In ramming the 
moulds the rammer was always kept about one inch 
away from the pattern, and the moulds were very 
thoroughly and carefully vented. 

In making heavy castings of copper. the prac- 
tice has always been to dry the moulds, and to 
pour them from the bottom, using cores to carry 
the metal down and into the mould cavity. 


Hardening Copper. 
When the copper castings are to be used tor 
‘ acid-resisting ’? purposes, or where hard wearing 
qualities were demanded, it has been our custom 
to add from 2 to 4 per cent. of an alloy composed 
of 16 per cent. chromium and 1 per cent. phos- 
phorus, the halance being copper. This alloy is 








THe Despatcu 


made in a crucible steel melting furnace, the 
chromium being melted first, as a high tempera- 
ture is required to melt the chromium, There are 
hut two well-known methods of hardening copper; 
namely, by mechanically working it, and by the 
addition of some alloying element. 


Pouring Heavy Copper Castings. 

When pouring the moulds for heavy copper cast- 
ings it is necessary to keep the pouring basin full 
of metal all the time the mould is taking metal; 
great care being necessary to guard against the 
metal sucking air into the mould with it, as under 
certain conditions it forms gas, which being 
absorbed by the molten copper, causes ‘* spewing 
up ” in the risers. 
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Both large and small copper castings are most 
frequently made in sand moulds, though iron 
moulds are sometimes found desirable for casting 
terminals for electric furnaces using large amounts 
of currents, more especially when heavy copper 
cables are cast therein. 


Skilful Operation Necessary. 

To succeed in getting sound copper castings the 
melting has to be carefully and skilfully conducted, 
no matter what kind of a furnace is used. This 
applies to the cupola, probably more than with 
any other furnace, and the method the author has 
attempted to outline has given very good results. 
The castings made were not intended to be used 
for purposes where high electrical conductivity was 
important, otherwise, the phosphor copper could 
not have been used as a deoxidizer, and as a con- 
sequence it might have been more difficult to 
eliminate the gases and obtain sound castings. 
This we do not know, as it has not heen necessary 
to make such eastings. 

Brass castings can also be made from cupola- 
melted metal, if the same precautions as described 
are used in melting the copper. The zinc, however, 
should be added in the ladle. To prevent chilling 
of the copper, the zinc must be pre-heated to a 
temperature just below the melting point. In the 
case of either brass or copper it is necessary to 
have it hot, when it is melted in a cupola furnace. 








A Large Cupola. 


In a recent issue we reported the despatch of a 
large cupola manufactured by the Constructional 
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Engineering Company, of Birmingham, to a foun- 
dry at Bonnybridge, Scotland. The accompanying 
illustration gives some idea of its size, and one can 
readily understand that special arrangements had 
to be made with the railway companies. 








Foundry Query. 





Vanadium in Cast Iron. 

Can you tell me the effect the introduction of 
ferro-vanadium, say, | per cent., would have on a 
No. 3 Staveley, Derbyshire, iron, and in vour 
opinion what would be the best way to introduce 
it°—H. S. 
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Contraction and Warping in 
Castings.* 


By J. Gray. 


The two terms contraction and warping are very 
closely related, and the latter may be sub-divided 
into liquid and solid contraction. Both are reduc- 
tions in the volume of the material, while warping 
may be described as the result of irregular reduc- 
tion in volume. Liquid contraction or shrinkage 
is the decrease in volume of molten metal from the 
time of pouring till the point at which it becomes 
solid. Solid contraction is the lessening of the 
volume of metal from the point of solidification 
during cooling, while warping is the result of 
unequal contraction, due, as a rule, to the design 
of a casting. We cannot say that these occur- 
rences, and the several annoying results accruing 
from them, are due to bad practicé: neither can 
we say that they cannot be avoided. We certainly 
must treat them as natural occurrences and take 
steps to remedy them, either by treatment of the 
mould in its construction or in the pouring of the 
molten metal and in its composition. 

Solid contraction has the peculiarity of being 
uniform in some metals, such as aluminium, lead, 
tin, etc., and not uniform in others, such as steel, 
white iron, and cast iron, We therefore must 
conclude that contraction varies with the character 
of the metal. The explanation of this is that 
certain metals in cooling pass through certain 
critical points, purely functions of composition. 
High phosphoric cast iron is perhaps the most 
interesting metal in this respect, as on cooling at 
1,130 deg. C., it solidifies, and free carbon is 
thrown out as flakes of primary graphite. In cast 
iron at 860 deg. C., compounds separate out in the 
metal, such as iron, phosphorus, carbon, etc., and 
at 730 deg. C. the iron becomes magnetic and 
secondary graphite is precipitated. Now all 
these changes produce expansion in the metal, 
causing a retardation of contraction. 

With regard to solid contraction and how it may 
he met, it may be mentioned that steel is a difficult 
metal in this respect, as the contraction in steel 
is high, being 3/16-in. per ft. Assuming a steel 
liner to be 30 ft. long by 3 tt. in dia., with a 
flange on each end, it will be found that, after 
easting, each flange will tend to move towards 
the centre, a distance of 2 13/16 in. If 
the character of the mould does not permit of this 
movement, then distortion of the casting will take 
place. Cast iron or brass have not such a high 
contraction, the amount being 1/10-in. and }-in. 
per ft. respectively. All green-sand and drv-sand 
moulds are capable of being compressed by the 
metal, but where intricate forms are concerned 


solid contraction must be considered. Take, for 
instance, the main bore of a cylinder, 8 ft. dia., 
built with the ordinary clay brick. This core 


would require attention, and it would be essential 
that all cores making up this mould should have 
« good supply of cinders, or in the case of a jacket 
core, straw could be applied. 

Solid contraction, therefore, we must conclude 
is an important item in steel, but in cast iron and 
brass, although it is natural and always takes 
place, cannot be looked upon as a serious problem. 
The sequence to solid contraction is a more serious 
proposition. Let us consider, however, for a 
moment what we know about shrinkage or liquid 
contraction in metals. In this connection we may 
note that all metals have a definite range of fluidity 
from the time of pouring until solidification. Tn 
the first place, steel has an exceedingly short range, 
hence the necessity for a great head of metal above 
the casting. Cast iron has a long range, and brass 
a still longer range. Generally speaking a mass 
of molten metal after pouring solidifies against the 
cooling surfaces, forming a solid shell. Laver upon 
layer grows upon this shell, until all the metal 
has solidified. Shrinkage being natural, has taken 
wlace, and most assuredly a cavity or depression 
has heen left in the centre or last part to solidify 
We can follow from this that shrinkage can onlv 





* Report of a paper read to the Institute of British Foun- 
drymen (*cottish Branch) on Saturday, October 11, 1924. 
For this paper Mr. J. Gray, of Dumbarton, was awarded 
the gold medal in the senior examination held under the 

John Surtees Memorial.” 
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be met by a further supply of molten metal after 
pouring through a feeding head. 

As an illustration take, for instance, a propeller 
boss in cast iron 8 tons in weight. It would require 
the usual risers and a fair receiver to hold the 
metal which would pass through the casting. 
Molten metal would be supplied at each riser by 
hand ladles, the rod for feeding being of the 
ordinary material. This would get over the deticit 
which would certainly be caused by shrinkage. 
Shrinkage in cast iron is troublesome, and the 
same may be said of the majority of 
alloys. In brass, and all metals having a long 
range of fluidity, it is possible to feed them 
by varying methods. It is safe to say that all 
copper zinc and copper tin alloys can be cast 
without feeding, as is proved any day in any 
marine brass foundry, but special castings and 
alloys require special treatment. It will therefore 
be seen that the heavier the section there is the 
greater necessity to feed, as the law of molecular 
vibration comes into operation in thick sections. 

In dealing with the results of solid contraction 
reference should be made to warping, which is 
really due to irregular contraction. That is to 
say, if the contraction does not occur naturally the 
casting twists and breaks. It therefore must have 
special attention. Such an occurrence is, no 
doubt, annoying and sometimes very difficult to 
remedy. The different thicknesses of metal in a 
casting induces warping, owing to the different 
rates of contraction, and again, long flat castings, 
when poured, tend to lift at the ends. It is 
obvious in such case that the remedy lies in setting 
the pattern out of truth and so ensuring that it 
will be straight when cold. Lathe beds are good 
examples of this, but in the writer’s opinion, 
experience in cambering by trials and error is the 
only remedy. Existing knowledge on this subject 
is at best empirical, as so many points crop up in 
retarded contraction which makes it impossible to 
devise laws. 

Warping is rather a difficult matter to illustrate 
practically. In long flat castings, if the lift he 
known, an allowance of }-in. in 6 ft. is imperative. 
In the majority of castings warping would take 
place if precaution was not taken, but we rely on 
the practical experience of craftsmen to get over 
the difficulty. In the case of a pulley wheel with 
heavy hub, thinner arms, and a very thin rim, 
shrinkage and contraction take place at different 
periods in the three parts, both in regard to rate 
and extent. That is to say one part may be 
expanding while another is contracting, so that 
the whole is out of equilibrium. One can imagine 
the internal stresses set up, and if the arm of 
any pulley wheel be broken, it will be found almost 
impossible to fit the broken portion. The equalis- 
ing of cooling is, of course, the remedy, by chilling 
or other means, but that is without the scope of 
the present subject. 








Contracts Open. 


Blackpool, November 5.—Cast-iron segments foi 
lining about 710 ft. of 18 ft. diameter tunnel. The 
approximate weight will be 1,070 tons for straight 
sections and 190 tons for curved sections. Mr. G. F. 
Atkinson, engineer, Sefton Street, Blackpool. 

Bodmin, November 4.—About 2,500 tons of cast- 
iron pipes from 9 in. to 3 in. diameter, for the 
North Cornwall Joint Water Board. The engineer to 
the Board, Capt. C. J. Jenkin, 91, Old Town Street, 
Plymouth. (Fee, £2 (cheque only), returnable.) 

Singapore, October 31.—About six miles of welded 
steel pipe, 33 in., 36 in. and 39 in. internal diameter ; 
together with certain cast-iron pipes, valves and 
specials, for the Municipality of Singapore. Sir Alex. 
Binnie, Son & Deacon, 30, Buckingham Gate, West- 
minster, London, S8.W.1. (Fee, £5, returnable.) 

Bloemfontein, S.A., December 1.—Piping, pumps, 
etc., for the Municipality of Bloemfontein. The De 
partment of Overseas Trade, 35, Old Queen Street, 
London, S.W.1. 








THe RrecORD for one week’s production was broken 
at the Frodingham Iron and Steel Company’s works 
at Scunthorpe last week, when 6,193 tons of steel 
were turned out from six furnaces, two of which are 
of small size. 
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Notes on Composition ane Structure of A.S.T.M. 
ar.” 


By J. W. Bolton, Hamilton, Ohio. 


INTRODUCTORY. The foundry of the Niles Tool Works (of the 








Accurate knowledge of the relationships between 


the composition of cast irons and their strength 





Niles-Bement-Pond Company) is essentially a job- 
hing shop. It specialises in heavy castings of high 


desired by all foundries exercising intel n quality. Because of its facilities for this type of 
: - - - ; J . 2 ; “iy $  eatcieealia as: 
metailurgical control of their product Unfor- work, it handles special jobs as well as the regular 
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chine (a 50,000-pound Riehle) has heen useal 
throughout, and the same operators have conducted 
the tests. 

(2) Variations in cupola practice, types iron and 
coke, make-up ot mould, test bar pouring prac tice, 
are as slight as is practical since the same’ general 
practice was adhered to throughout, and 

(3) Variations in the type mould and size bar. 
The bars from which the results were taken were 
of standard dimensions and were made in oil sand 
cores with cover cores for the gates. 

Notwithstanding these precautions, some varia- 
tions are unavoidable. The results on silicon and 
carbon charted are averages made up from 1.000 
carefully tested bars, a number of which were run 
in duplicate. The effects of individual variations 
are minimized by the law of averages. 

In addition to the results on silicon and carbon 
obtained from the regular bars, there are several 
micrographs and charts covering other properties 
of the irons. These latter were obtained from 
some 50 standard test bars (over a couple months’ 
period) and a few exceptionally low and high test 
bars, all of which were very completely examined 
by analysis, physical testing and microscopy. 





*A Paper presented before the Milwaukee meeting of the 
American Foundrymen’s Association. The author is Meta! 
lurgist at the Niles Tool Works. 
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shows the relation of per cent. silicon te the trans- 

verse strength, as shown by several commercial 

foundry mixtures With the exception of curve 

No. 5. each curve is free from large jogs. All 

irves point in the same direction; that is, by 
D 
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straightening the jogs on each curve, there would 


be four approximately parallel curves. The 
no steel mixtures, curve No. 4, are the lowest, then 
the 10 per cent. steel mixtures, curve No. 3: then 
the 20 to 25 per cent. steel mixtures (curve 1) and 
the highest is the curve No. 2 of the 15 per cent 
steel mixture. The first inference is that, for the 
same silicon, 15 per cent. steel gives the greatest 
strength, while the no steel mixture is weakest 
However, there are other factors which must be 
considered before drawing such a conclusion 
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The effects of the variables of cooling rate, pour- 
ing temperature, per cent. sulphur and manganese, 
etc., are minimised by averaging. The variables 
which are peculiar to the mixtures, besides silicon, 
are the per cent. carbon and the per cent. phos- 
phorus; the more steel the less carbon and phos- 
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normally contain more sulphur, and enough man- 
ganese for all of it to form manganese sulphide in- 
clusions 


The only conservative conclusion that can be 


formed is that, for the A. S. T. M. bar equal in- 
crease in silicon effects an approximately equal 
amount of decrease in strength for the different 
mixtures This decrease in strength seems more 
rapid in the higher siligon ranges of some of the 
mixtures examined. 


Total Carbon. 
increase in the total carbon is generally thought 
to decrease strength. However, many foundrymen 
pay little attention to carbon. Fig. 2 should give 
these people food for thought. Curves 1, 2, and 3, 


covering the various steel mixtures, follow one 
another remarkably closely, The no-steel curve 


No. 4 stands by itself. An averaged curve for the 
three steel mixtures would enable one to predict 
the strength for each carbon on each steel mix- 
ture. Unfortunately, such an idea, if applied to 
other mixtures, would lead to grave errors. The 
silicon in these mixtures varies somewhat in the 
same direction as the carbon. Also, the silicon on 


the no-steel mixtures will average considerably 
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Fic. 6.—CuRVE sHowrnG RELATION oO} 
TRANSVERSE STRENGTH TO PER CENT 
CoMBINED CARBON. 


higher than that on the steel mixtures. On the 
mixtures given no rule for calculating strength 
would seem to apply to all four types of mixtures, 


Silicon and Carbon. 

Increase of either silicon or carbon decreases the 
strength. The influence of these elements is cumu- 
lative. Therefore. it is logical to consider the in- 
fluence of their sum. This has been done in Fig. 5 
and Fig. 4. The resulting curves, including that 
of the no-steel mixtures, are closer than those of 
Figs. 1 and 2, and their general direction is the 
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same. The curves of Fig. 3 led us to construct the 
average curve, Fig. 4. This curve, in the ranges 
shown, approaches a straight line. In examining 
these curves, it will be noted that there is much 
less variation between various type mixtures; the 
hig gap between the steel and no-steel curves 
shown in Figs. 1 and 2 is partially bridged. It is 
apparent that the effect of steel per se is less 
than would seem to be the case on inspection of 
Figs. 1 and 2. 
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Silicon and Two Times Carbon. 

Critical inspection of Figs. 1 and 2 seems to 
indicate that carbon exerts more influence than 
silicon. With this in mind, the chart, Fig. 5, was 
drawn up. It does not bridge the sap between the 
steel and no-stee] mixtures as well as the Si plus 


> 


C curves, Fig. 3. 


Preliminary Conclusions. 

Effects of silicon and total carbon variation have 
been considered first as it is through these ele- 
ments that the practical foundryman is best able 
to control the physical properties of his metal. 
The following preliminary conclusions are justified 
by the experimental data presented above. 

The sum, silicon plus carbon, varies inversely 
with the transverse test—very closely for various 
semi-steels, and reasonably so for regular cast 
iron. This sum gives a more accurate idea of the 
probable strength of the A. S. T. M. bars than any 
other simple und inexpensive test. 

Steel seems to exert an effect on strength pe) 
se. The major part of the variations between re- 
sults on cast irons and semi-steels can be explained 
by various differences in the analyses. Notwith- 
standing this, there remains a gap which is 
bridged only by assuming that the steel has some 
intrinsic merit besides its known effect on compo- 
sition. The mere addition of steel will not raise 
the strength some fifty per cent. if the analysis is 
kept the same—but it apparently raises it 10 per 
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cent. The writer does not believe in mysterious 
properties. There are some material differences in 
the manufacture of pig iron in the blast furnace 
and of steel scrap pig in the cupola.* Different 
processes in iron and _ steel manufacture give 
different strengths for the same analysis and many 
of these process effects have been explained in a 
satisfactory manner. 

Total carbon seems to exert a greater influence 
on the strength of the A. S. T. M. bar than silicon; 
per cent. variation for per cent, variation, and i 
the ranges given. 


Combined Carbon and Graphite. 

Under like cooling conditions the silicon and 
total carbon practically determine the amounts of 
combined and graphitic carbon. From the 
foundryman’s viewpoint, silicon and total carbon 
are the major controllable causes, combined and 
graphitic carbon an effect. Increase in combined 
carbon up to around 0.70 to 1.00 per cent., and 
decrease of graphitic carbon unquestionably tend 
to increase the strength. Unfortunately, there 
are several difficulties met when trying to draw 
conclusions from results on per cent. combined and 
graphitic carbon instead of on silicon and total 
carbon, First, speaking of the A. S. T. M. bar, 
there is no vast difference encountered in per cent. 
combined carbon of bars of considerable varia- 
tion in strength. The best method of analysis! 
is subject to cumulative error. Sampling, even in 





* The writer has explained his theory of this in “ Foundry,” 
September 1, 1923. 
t+ Subtracting graphite from total carbon. 
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the A. S. T. M. bar, must be done very carefully 
to get representative drillings, for the outer part 
of the bar contains a different amount of com- 
bined carbon than the inner portion. Then, in 
case of graphitic carbon, the size and distribution 
are as important as the amount, if not more so. 
The distribution of graphite in the A. S. T. M. 
bar is determined largely by the silicon and car- 
bon, making it necessary know these as well 
the per cent. graphite. 

Notwithstanding these objections, the apparent 
influence of per cent. combined and graphite car- 
hons deserves consideration. The writer gives, in 
Figs. 6 and 7, results obtained from some thirtvy- 
five very carefully tested bars. , 
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Fic. 9.—CuRVE sHOWING RELATION BETWEEN 
BRINELL HarpNess AND TRANSVERSE 
STRENGTH, 


These charts indicate the increases in strength 
due to increase in combined carbon and decrease 
in graphite. Mixtures from 0 to 25. per 
cent. steel are listed. The writer thought 
there might be some relation between the per 
cent. total carbon and the combined carbon. This 
is evidently untrue for these bars, as is shown 
by Fig. 8. It must he remembered that increase 
in combined carbon increases the strength to a 
macimum at 0.70 to 1.00 per cent., from which 
point the strength falls off rery rapidly. Decrease 
in combined carbon results in decrease of strength 
to a minimum. 


Relations Between Transverse and Tensile. 

Engineering formule consider cast iron in 
terms of tensile strength. This is illogical, because 
cast iron is rarely used in tension. Transverse and 
compression stresses are the common type stresses. 
Strength of metal is rarely a factor in design for 
compression stresses are the Common type stresses, 
are transverse, of the cantilever type. The 10 to 
ratio is widely used to-day. It is a very convenient 
ratio—but it is not accurate! True enough, there 
are bars with a ratio 12 to 1, and a number at 
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STRUCTURE SHOWING 
WHORLs. 











DENDRITIC 


This micrograph shows a dendritic segregation of 
graphite. This formation is indirectly due to the crystal- 
lisation of prima austentite. It therefore denotes an iron 
rather low in total carbon. If the dendrites are small 
and the graphite flakes fine, the iron has been rather 
quickly cooled and is low in carbon. Such an iron is 
fairly high in strength, notwithstanding its uneven 
structure. If the dendrites are large and the flakes coarse 
the metal will be medium or low in strength. Tensile 
38,070 x 75, unetched. 


10 to 1, but the majority are lower. The A. T. S. 
M. sets the ratio 28,000 to 8,800 or a little less 
than 7} to 1. On averages of numbers of bars the 
writer has found that this ratio is a good one, 
perhaps a little conservative, but it is better to 
cheat oneself on the safe side than to claim and 
not make good. There are many bars that test 
over 4,500 transverse, but in commercial practice 
there are comparatively few A. S. T. M. bars much 
over 40,000 tensile. In experimental work one can 
get much better results. Comparisons must be on 
the same hasis, the standard A. S. T. M. bar, and 
stunts mean little in practical work. 
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Brinell and Transverse. 

Fie. 9 is a curve showing relation, between 
Brinell hardness and transverse strength. The 
bars at the lower end of the curve are from centres 
of 4 to 8 in. diameter bars. From 3,800 up the 
Brinel] seems to increase more slowly with increase 
in strength. The Brinell follows the amount of 


combined carbon as seen by the microscope. For 
ferritic irons, with no combined carbon it is about, 
100, the Brinell of ferrite It is 200 for the 


eutectoid irons, the Brinell for pearlite. 


Effects of Structure. 


There are two conceptions of grey iron’s struc- 
ive and related physical properties. One is that 
grey iron is, structionally speaking, steel with 
enmeshed graphite flakes. ‘The strength of the 


netal inereases up to 0.70 to 1.00 combined carbon 
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Fi 1] The whorl formation shown is commonly found 
n A. S. T. M. bars rather high in total carbon. It is the 
author's experience that such whorls come from ledeburite 
¢roups. Such bars may have these groups in very fine 
formations and be fairly strong. However, if there has 
been time for growths, the strength is much lower. x 75, 
inetched. 


he entectoid matrix) just as steel increases in 
-treneth from low carbon to 0.90 carbon stock (not 
eat treated 
umount and size of graphite flakes is the major 
factor governing the physical properties. It is the 
writer’s experience that the amount, size and dis- 
tribution of graphite flakes is the best practical 
structural indicator of physical properties. On 
the other hand, the amount of pearlite, combined 
arbon structure, must always be considered. 

The metal usually fractures along the planes oi 
the graphite flakes. The size and distribution of 
graphite flakes determine the nature of the frac- 
ure and the grain of the iron. 

The writer has found that size and amount 
alone do not tell the whole story, especially on the 
\. S. T. M. bar. In this bar the cooling conditions 
are such that the flakes have little chance for 


Phe other conception is that the 
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growth after their primary formation, and the 


matrix is nearly eutectoid. 
Very uniform distribution promotes great 
strength, although the average size of flake may 


not be the smallest. This is well shown in a sample 
showing great transverse strength and very uniform 


structure. 
The majority of high strength bars have very 


fine graphite, some of it occurring in dendritic 


formations. (Fig. 10.) 
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*The Brinell numbers were determined on an American 
model Brinell hardness tester, using microscope instead of 


depth gauge and 3,000 K.G. load. 
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Lower test bars often show whorl formations, as 
shown in Fig. 11. These whorls in the A. S. T. M. 
bar are largely a primary formation. The flakes 
are coarser and bunched, 

Very large fiakes indicate slow cooling and are 
not found in regular A. 8S. T. M. bars. These are 
accompanied by low pearlite. 

Conclusions. 

Graphite distribution is an important factor in 
determining the strength of the A. S. T. M. bar. 
Size, amount and distribution are factors which 
are very intimately linked. Distribution is most 
easily judged under the microscope and is the most 
significant structural detail of the A. S. T. M. bar 

Study of distribution must be dene at low power 
magnification so that a representative area can be 
shown. Most high test irons show dendritic segre- 
gations, while low test irons have whorl forma- 
tions. If all A. S. T. M. bars were cast at the 
sane temperature* into moulds or equal heat con- 
ductivity, the most important variable would be 
the composition. In this case the analysis would 
tell the whole story, 1.@., it would determine the 
variations in structure and physical properties 
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The microscope is of value in that it will indicate 
abnormalities in cooling rate. The greatest field 
for the miscroscope is in examination of irons 
whose cooling rate is not known, and in research 
work. 
TECHNICAL SUPPLEMENT. 
Microscopic Methods. 

Study of the composition and structure of the 
A. S. T. M. bar is complicated by the fact that 
the material is subject to considerable segregation. 
This is not always apparent in the ordinary analy- 
tical and microscopic tests, but is evident on 


macroscopic examination. Kor this reason it 
is necessary to study the macrostructure. 
Macrostructure is the structure apparent to 
the eve or on low’ magnification. Cast 


iron freezes selectively. As a_ result of this. 
there are segregations of graphitic carbon as shown 
in Fig. 10. These, of course, have considerable in- 
fluence on the strength. Macroscopic methods also 
reveal the distribution of the phosphorus network. 


Section Examined. 

In ordinary macroscopic and microscopic tests 
on the A. 8. T. M. bar the natural tendency is to 
examine a section vertical to the axis of the har. 
This, in the author’s experience, is the best 
method. The bar cools from the outside toward 
the centre. The primary crystais are arranged in 
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the maximum sfress 
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a sort of wheel formation. The influence of cooling 
from outside to centre can be seen very nicely on 
any part of the bar from 2 in. from the bottom 
to about 4 in. from the top. On the other hand, 
the structure on a section parallel to the axis of 
the bar will vary somewhat according to its depth. 
It is like cutting a chord through the wagon wheel 

the ends of the spokes are seen, and certainly 
as good an idea of the wheel is not obtained as 
when viewing the whole wheel from the side. 


There is apparently little difference in samples 


with evenly distributed graphite. 


Primary and Secondary Graphite. 


Graphitization is a continuous process. It is 


simpler, however, to consider it as taking place in 











*The writer is talking about variables whose effects are 
fairly well known. The question of oxidation, of special 
virtue of certain brands of coke, pig, etc., are in the more 


theoretical stages. 
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two stages: (1 rimary graphitization of the 
) Secondary graphitization, the 
grain growth of graphite following its primary 
formation. This conception is justified by experi- 
mental evidence. The author has shown that the 
first formed graphite follows the outlines of the 
cementite formations. While these primary groups 
do not completely lose their identity, their 
graphite flakes grow and rearrange themselves. 
Due to the relatively rapid cooling of the A. S. T. 
M. bar, there is little time for secondary graphit- 
ization. The primary graphitization depends 
largely upon the analysis and the rate of cooling 
through the range that cementite separates 


cementite forms; (2 


Other Elements. 
In the first parts of this article the author gave 
in detail results showing effects of variations in 
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silicon and the various carbon forms. ‘There are 
three other elements commonly found in cast iron, 
namely, manganese, sulphur and phosphorus. As 
explained above, variation in these elements 
probably had very little effect on the curves given. 
Foundrymen have heard a great deal about the 
effects of sulphur, and the sulphur manganese 
ratio. In the ranges 0.07 to 0.15 sulphur and 0.35 
to 0.80 manganese, the author has not observed 
any marked effects, bad or good traceable to these 
elements. Medium sulphur (0.10 to 0.15) tends to 
close the grain in heavy sections, which is a well- 
known fact. Sulphur used to be blamed for most 
blowholes, probably because the hlowholes, seek- 
ing the top. occur on the cope side, and the sul- 
phides, being light, float to the top, too. 

Sulphur certainly does not form weak networks 
in ordinary irons. Manganese and the manganese- 
sulphur ratio in the ranges indicated do not seem 
to have much to do with most of the engineering 
properties of the iron. Of course, very low manga- 
nese metal from higher manganese irons indicates 
oxidation, as does excessive silicon loss, high iron 
slag, ete. High manganese is well known to in- 
crease the combined carbon. 

Phosphorus is usually considered a promoter of 
fluidity, and many looked with disfavour upon the 
low-phosphorus irons. In the ranges from 0.20 to 
0.80 phosphorus, the writer has observed little 
difference in the foundry. Temperature is the 


biggest factor in fluidity. Many who formerly 
used medium high-phosphorus iron pour Jow-phos- 
phorus iron inte thin sections with success. 


the other hand, phosphorus is a hardener. not 


_ The whole section does not coo! at 
the same rate. For example, the out 
vei!) may be solid while the inner 
portion (S) 1s still liquid. Since 
cooling raté has a marked effect 
on the properties of the iron, the 
inner portion (5) will actually be a 
different sort of iron than the our 





Je (1). This shows up in the strength 
yar ze. the hardness, and in all the other eng 


ering propertie f grey iran 
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necessarily apparent in a test like the Brinell test, 
but it is an abrasive hardener. 

The most pronounced effect of phosphorus on the 
A. S. T. M. bar is its effect on deflections, as 
shown in the diagram, Fig. 114. It apparently 
does not have much influence on strength. 


Structure and Shape of Bar. 

The crystallization of cast iron starts on the 
outside of the casting and runs toward the centre. 
(Figs. 12 and 13.) In a transverse test on any 
round bar comparatively few ‘‘ fibres ’’ receive the 
maximum stress. (Figs. 14 and 15.) On a square 
bar, however, there are a number of “ fibres’ 
which receive the stress at the same time, hence 
the square bar will resist a transverse test better. 
Engineers take this fact into account in formule 
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in. dia. bar of thy 


A. S. T. M. standard is sq. In. in area anc 





3.927 in. in circumferences. { square bar the 


same area (1.227 sq. in.) as the A. S. T. M. bar 
has sides 1.108 ins., and a periphery of 4.432 ins. 
Therefore, area for area the square bar has two 
advantages. First, because of its greater peri- 
phery, cooling takes plac e over greater area. More 
rapid cooling results in smaller grain and greater 
strength if there is not too much chilling. Second 
the section modulus favors the square bar, assum- 


ing that the material is homogeneous and in other 
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Fic. 17.—Srresses in TRANSVERSE AND 
lensing Tests. 


Wavs contornis to the requiremeé nts for applicatie n 
of the formula. 





x 1.108 

= 0,226 (square bar 

A 1. Tx O.625 

~ i r= 7 ental 0, 102 (round bar) 


These differences are apparent in actual practice 
Cast iron does not come up to all the requirements 
for application of the section modulus law. The 
flat surfaces are rarely truly parallel and straight, 
the knife edges rarely are in exact alignment, thi 
material is not homogeneous, ete. 

Due to structures formed in cooling, the round 
har is more uniform than the square. Sharp cor- 
ners are always sources of weak structures. This 
is seen in heat treating, in ingot making, in cast- 
ing practice and in all places where metals are 
cast or fabricated. The round bar also seems to be 
the one giving the most accurate measure of the 
ultimate fibre stress—the property of cast iron 
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Fic. 18.—Loss 1x STRENGTH DUE TO 
SECTION SIZE. 


which is really of most interest to engineers. For 
these reasons the writer is inclined to favour the 
round bar for testing work. 


Transverse and Tensile. 

Castings rarely break due to true tension 
stresses. The usual stresses are of the cantilever 
type. Nevertheless, nearly all engineering for- 
mule use tensile strength. Most tests of cast iron 
are transverse. The difficulty of getting proper re- 
sults from the tensile strength are well known. 
All ratios of tensile to transverse are arbitrary. 
There is no logical connection, as two different 
irons are being tested. Fig. 16 shows how the 
physical properties change gradually from the out- 
side to the centre. In the transverse test it is thi 
stronger outer ‘‘ fibres ’ which are stressed. In 
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the tensile test, the weaker centre structure is 
stressed. The diagram, Fig. 17, ilustrates these 
stresses, In smaller bars the cooling is more 
uniform and the differences are not so extreme 
vetween the outer and inner portions. In a very 
large bar the outside may be fairly strong and the 
inner portion very weak. The A. 8. ‘. M. bar is 
large enough so that many irons show considerable 
lifference between their outer and inner structure. 
Size of Test Bar. 

rhe standard A. 8. T. M. test calls for a 1.25 in. 
dia. bar. The author has at hand a considerable 
amount of data on the 1, 1 1-8, 1 3-8 and 2-in. 
sizes. The smaller bars undoubtedly have better 
structure, provided silicon is high enough to avoid 
excessive chilling. ‘This difference is very apparent 
in the tensile test. Iron giving a bar of 4,000 
pounds standard transverse test will give about 
40,000 pounds tensile if cast into 1-in. bars. The 
tensile test is sensitive even to the slightest varia- 
tions in section size. A 1-in. bar which gives, say 
17.8 tons tensile will give 14.7 to 16.0 in the 
1}-in. lia. bar, about 13.3 to 14.2 in-the 1 3-8-in. 
dia. bar and 10.7 to 11.6 in a 2-in. bar. This is 
assuming, of course, that the tensile test bars are 
of the standard dimensions, cut out of the centres 
of the respective bars. A 4,000 lb. standard trans- 
verse bar is approximately equivalent to a 16,000 
lb. 2-in. dia. transverse bar. The respective areas 


are 1.227 and 3.142 sq. ins. (radii 0.625 and 1 in.). 
Section moduli 
Ar zr 
or —-- in the ratio: 
j 


0.625)? 0.244 
-=——- or ahout 1 to 4 
i 1 
Phis is the same ratio as the actual tests. There- 
fore, to get results of good appearance, it is best 
to make small tensile bars and large transverse 
bars. It is obvious that transverse tests cannot 
be converted area for area, as is sometimes done. 

The writer has at hand analytical summaries for 
about 300 1 3-8-in. dia. bars and 125 2-in. bars. 
The results, from a qualitative viewpoint, are 
similar to those given in this paper. However, 
the slower cooling rate has its effect and the bars 
seem more sensitive to changes in pouring tem- 
perature. In bars 4 ins. to 8 ins. dia., the pouring 
temperatures have a very great influence indeed! 

What test bar is most practical? The author 
feels that until a very great deal more research 
data is available it is best to stick to the present 
standard bar. Smaller bars do not seem to show 
the effects of the elements as well. Larger bars 
depend more on pouring temperature. Research 
and practical experience determine the relation 
of the bars to the castings. Placing a coupon on 
the casting and other subterfuges are rarely satis- 
factorv. 

DISCUSSION. 

Mr. John Shaw (Sheffield) writes : 

Mr. Bolton’s work always commands thought and 
an generally be perused with profit In the 
present instance. however, while a good deal of 
work has been put into the paper, so little definite 

formation has heen given that the figures given 
are of little value. In Fig. 1 no total carbon or 
other constituents are stated. That silicon up to 
a point opens the structure of an iron by its action 
on the total carbon has heen known for the last 


10 vears. Its decreasing influence with lower total 
carbon present is not as well understood For 
nstance, recently on a down gate 1} in. dia. from a 
semi-steel casting, the silicon was 3.06 per cent 


with the total C 2.98 per cent. The tensile from 
this gate turned down to 0.8 in. in the centre gave 


over 18 tons per sq. in, 


Tables II, III, IV and V. 
Here again one cannot make any comparison 
with British practice. One can only surmise that 
there is at the starting point of each graph 1.10 
per cent. silicon, with 3.05 per cent. C, climbing 
up with an increase of hoth Si and C to 2.3 per 
cent. Si and 3.65 per cent. C. How is it possible 
to arrive at anv conclusions when neither of the 

main constituents are stationary? 
With most of the general conclusions IT agree. 
several do not coincide with my experience. T have 
viven an instance where increase of Si when not 
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considered in conjunction with lower total carbon 
does not show a lower strength. I agree that after 
a certain point, increase of either Si or T.C. de- 
creases the strength, but it does not follow that 
the sum of the two will always give even approxi- 
mately the same strength, even when the condi- 
tions and other constituents are the same. 

There is no doubt steel additions give a more 
finely divided graphitic carbon. ‘This, together 
with the difference in analysis, accounts for the 
increased strength. Whether this is due to oxygen 
or other gases, as recent German work would tend 
to show, is an open question, 

Referring to Figs. 6, 7 and 8, there are two 
fundamental facts stated that govern the whole 
test bar question, viz.: “ That increase in CC 
increases the strength to a maximum at 0.7 to 
1.00 per cent., from which point the strength 
falls off very rapidly. Decrease in CC results in 
decrease of strength to a minimum.” 

That means in nearly all Diesel liners, liners 
for large marine or land engines, hydraulic 
cylinders, to mention only three types of castings, 
the arbitration bar would contain about 2 per cent. 
CC if suitable metal was used, therefore a reduced 
load on the arbitration bar and not an increase 
as in the present A.F.A. Specification. 

Again referring to Figs. 6, 7 and 8, there is no 
means of arriving at the T.C. of any tests. One 
may by taking the highest test of 5,600 lbs. arrive 
at a figure of (2.38 per cent. plus 0.7 per cent.) 
3.15 per cent. T.C. That test is represented quite 
low in Fig. 8. In short, how any conclusions can 
be drawn, except by those who are in possession of 
the whole facts, I fail to see. Mr. Bolton’s state- 
ment that “ The primary distribution of graphite 
is very important ” is one reason why irons with 
the same G, C and CC fail to give the same test, 
other conditions being equal. 

I agree that the transverse is the most suitable 
test for cast iron. If the breaking load was also 
stated in terms of the ‘‘ Modulus of Rupture,’’ 
engineers would find it quite convenient. With 
his conception that the amount and size of the 
graphite flakes is the major factor governing the 
physical properties, when coupled with his later 
statement, I am in agreement, but he does not tell 
us how he obtains this contro]. Seeing the struc- 
ture under a microscope may show where the weak- 
ness is, hut does not state the remedy. 

Part IV.—If Mr. Bolton has not observed any 
marked effects from § or Mn, either good or bad, 
perhaps he will tell us why a mixture containing 
6.07 per cent. S and 0.8 per cent. Mn that shows 
a chill of 1] in. on a rapid chill test will only show 

in. on the roll from this metal, while an iron con- 
taining 0.15 per cent. S and 0.3 per cent. Mn showing 
1Z in. chill on the rapid test will show 14 in. on 
the roll, no appreciable loss of either S or Mn 
heing observed when both the rapid tests and turn- 
ings from the rolls were analysed. After all, a 
chill test is the best test of structure. These varia- 
tions are used purposely to obtain certain definite 
properties. 

We find that influence of P extends to the 
transverse test as well as the deflection, but does 
not affect the tensile test. 

Coming now to the final point. In view of his 
previous conclusions, I am utterly at a loss to 
understand his attitude with regard to the size of 
bar. It would seem to obtain a strong test bar is 
of more importance than a strong casting. He 
shows clearly that an iron that will give 40,000 Ibs. 
on an inch dia. bar falls to 25,000 Ibs. on a 2-in. 
har reduced to 0.8 in. in the centre if cast from 
the metal suitable for 1 in. thick castings. If he 
will use a metal suitable for a 2-in. casting and over 
for his two bars, turning his 2-in. har down to 
1.785 in. in the centre he will find his results 
reversed, as he himself proves earlier on in the 
paper. If a casting has to be 2 in. average thick- 
ness or over. then it is best to make the bar about 
the same section as the casting, so that at all 
events if cast at the same temperature and condi- 
tions, some idea of the metal going into the casting 
will he obtained. There are sufficient snags without 
making any. 








Mr. J. Hartey, founder of the Fife Forge Company, 
Limited, died recently at his residence at Blinkbonny, 
Kirkcaldy, at the age of 88. 
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Institute of British. Foundrymen. 


SCOTTISH BRANCH. 


The first meeting for the current session of the 
Scottish Branch of the Institute of British 
Foundrymen was held in Glasgow, when Mr. James 
Affleck, B.Se., delivered his presidential address. 
There was a large number of members and others 
present. 

At the commencement of the proceedings Mr. 
John Bell, Hon. Secretary, intimated that arrange- 
ments were being made for the next Convention of 
the Institute which would be held in Glasgow in 
June of next year. At the last Convention, Mr. 
Bell said, Mr. John Cameron, of the Scottish 
Branch, had been elected senior Vice-President, 
and in due course he would occupy the Presidential 
chair, As it was usual to hold the Convention of 
the Institute in the territory of the President- 
designate, that event would take place in Glasgow. 

Already preliminary arrangements were being 
made and an influential committee had _ been 
appointed. Included in its membership were Lord 
Weir, Lord Invernairn, and Mr. Pate, of Falkirk. 
The dates fixed provisionally for the Convention 
were June 10, 11 and 12, 


PRESIDENTIAL ADDRESS. 


Mr. Affleck then delivered his presidential 
address as follows : 

In looking over the list of my predecessors in the 
honourable position of President of the Scottish 
Branch of our Institute, I find the names of many 
distinguished foundrymen, names which are more 
or less household words in the foundry trade. You 
will, therefore, readily appreciate that I accepted 
the position with some degree of trepidation. At 
the same time I think I may safely say that 
although all my predecessors may surpass me in 
talent and abilities, T am quite certain that none 
will exceed me in gratitude and appreciation of 
the honour you have done me in electing me to 
this chair, and I assure you that my very best 
efforts will he devoted to the interests and the 
prosperity of our Institution. 

In an Association such as ours, in which the 
membership is composed of iron, brass and steel 
founders, it is, T think, desirable that the subject 
of a presidential address should be of general 
rather than of purely technical interest, and with 
this in view T propose to place before you a few 
thoughts on one or two subjects which influence, 
more or less, all branches of foundry activity. 


Suggested Improvement. 


Mr. Henry Ford, the celebrated American motor 
manufacturer, in his recent book describing his 
life and work, says, in speaking generally of the 
development of industry: ‘‘ The progress has been 
wonderful enough, but when we compare what we 
have done with what there is to do, then our past 
accomplishments are as nothing.’? While T cannot 
help feeling that Mr. Ford’s modesty regarding 
his own accomplishments is perhaps excessive, and 
certainly most unusual in an American manufac- 
turer, I am certain that what he says is pro- 
foundly true of the foundry industry to-day. We 
all feel that a vast and ever-growing field lies 
before us, and that great advances in foundry 
technology and in foundry practice will be made, 
and, in fact, must be made, to meet the demands 
of allied industries. It is my purpose this after- 
noon to indicate briefly one or two of the factors 
which may influence progress, one or two avenues 
along which suggestions for improvement might be 
made. 


Effect of Cheap Power in Foundry Developments. 


It is unfortunately the case that the commer- 
cial conditions in most branches of the foundry 
industry at the present time, although improving, 
are still very unsatisfactory. Costs are high, 
prices are low and extremely competitive. In very 
few businesses is the margin of profit sufficiently 
great to enable the management to even consider 
any serious scheme of improvement or re-organisa- 
tion. In this respect 1 do not think I am far 
wrong in saying that 90 per cent. of British 
foundries have during the last few years been 
absolutely marking time as regards serious 
expenditure on development work. At the same 
time I am quite certain that British foundrymen 
in general, and Scottish foundrymen in particular, 
have not by any means been asleep, and that many 
of them have, by an intensive study of their 
present plant and processes, effected most striking 
econemies in production, and more or less pre- 
pared themsedves for that wonderful boom in 
trade which has been so long foretold, but which, 
like Royal Charlie, is very long in coming. 


How Railway Electrification Would Help. 


Looking over the industrial field of Great 
Britain from the broadest point of view, we find 
there are one or two national questions in which 
the foundry industry, along with other industries, 
is specially concerned. Perhaps the most impor- 
tant is that of the supply of cheap power, particu- 
larly in the form of electric energy. Certain 
schemes are now afoot, supported by national 
funds, for the supply of electricity in bulk to 
various districts. Im some cases the source of 
energy is found hy the harnessing of water power, 
in others by the unification of existing electric 
supply schemes. | Severe pressure is also being 
exerted on the railway companies to electrify their 
svstems, and, if this were carried out, as it may 
be in the not too distant future, it would, in my 
opinion, produce an almost revolutionary effect on 
industry. The electrification of the railways 
would mean that electric cables and an electricity 
supply would be carried with the railways into 
every corner of the country. Uniform load con- 
ditions, the lack of which is now the bugbear of 
all electric supply schemes, would be secured by 
the continnous railway traffic, and a large surplus 
supply at cheap rates could be arranged for indus- 
trial purposes. 


Brass Foundries and Electric Melting. 


These schemes no doubt seem far removed from 
the evervday interests of foundrymen, but T think, 
nevertheless, that they deserve more than passing 
attention on account of the important develop- 
ments they may bring in their train. I refer par- 
ticularly to the possibility, if a cheap supply of 
power were available, of the greatly extended use 
of electricity in foundry practice, particularly for 
melting operations, At the present stage of 
development, if really cheap electric power were 
available, the greatest benefits would probably he 
gained in steel and brass foundries, and would be 
associated with the use of electric furnaces. The 
great advantages resulting from the use of elee- 
tricity in steel melting generally, and particularly 
in the manufacture of special alloy steels, have 
heen generally recognised, but T do not think the 
corresponding advantages and possibilities of this 
method have been appreciated to the same extent 
by brass and iron founders, 

In many brass foundries, even very large 
foundries, the melting methods are still in the 
medieval stage, and the ordinary pot furnace 
reigns supreme. There is no doubt that, where 
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small heats are the rule and where a number of 
different mixtures are in use, this type of furnace 
offers distinct advantages, but where compara- 
tively large amounts of metal are required, thi 
foundry arduous, wunh- 
healthy and more 
foundries, 
ferrous metal is melted, the pot furnace 
superseded by the crucible tilting furnace and the 
air furnace, but to my mind the ideal is 
the electric furnace. 
where 


conditions become very 
uneconomical, In modern 
where a considerable amount of non- 
has beer 
certainly 
This is particularly the cas 
brasses of high zine content are 
handled, and where, consequently, the metal losses 
by oxidation and volatilisation using the ordinary 
methods of melting would tend to be very hig! 
With a good type of electric furnace these losses 
may be kept very low indeed. Further advantages 
are high-quality metal and very accurate tempera- 
ture control. Labour charges are also considerably 
less, there is no fuel to charge and no ashes to 
cart away Last, but not least, the atmosphere 
working and other conditions affecting the health 
comfort and safety of the worker are 
improved, From the financial point of view also 
an important aspect in these hard times. thi 
balance-sheet compares favourably with that of 
other types of furnace, providing one condition is 
favourable, namely, the cost of electric energy. A 
cheap supply of electricity would no doubt lead to 
the wide adoption of electric furnaces in this 
country, as in the U.S.A., where some foundries 
have as many as &) electric furnaces installed 
under one roof 


being 


creatly 


Cupola v. Electric Furnace. 


But while the most favourable sphere of opera- 
tion of electric furnaces would appear to be me 
time in brass and steel work, there is also a certail 
field even in iron foundry work, and this field i- 
gradually extending. The great 
foundry meantime is, 


rod of the tro 
of course. the cupola ind 
the cupola is undoubtedly a wonderful tool, whir 
in the hands of experienced foundrymen, gives 
results of marvellous consistency. For certaii 
classes of work, and particularly for very heavy 
work, it is doubtful if the cupola will ever l« 
superseded by any type of furnace. It is well 
however, in dealing with the possibility of evolu- 
tionary changes in furnace or melting practice to 
look at the matter as far as possible from the 
broadest point of view. The function of tl 

foundry industry is to supply the demands of the 
engineering and other industries as regards cast- 
ings, and accordingly it naturally follows that the 
foundry industry must react to and may be vitally 
affected by technical developments of all kinds it 
other industries. Generally speaking, the present- 
day tendency in machinery is to reduce weight to 
a minimum. 


This, of course, implies stronger and 
superior material to specification and 
analysis. There is a great and growing field for 
irons of very special quality. The Diesel engine 
industry, for example, which is developing with 
extraordinary rapidity, demands irons of char- 
acteristic properties and strength, and, as the 
weight of Diesel engines per horse-power at the 
present time is extremely high, there is not the 
slightest doubt that Diesel engineers, in the near 
future, will be demanding still stronger irons with 
a view to reduction of weight. In steam engineer- 
ing, also, the tendency is to use higher and higher 
steam pressures, and plants are now being designed 
to operate at steam pressures as high as 1,200 Ibs 
per sq. in. These pressures are associated with 
very high steam temperatures and demand verv 
special metals. In fact, in all branches of 
mechanical industry the demand is insistent for 
stronger and more reliable materials carefully 
selected and specially adapted for the particular 
work they may have to perform, and foundrymen 
must be prepared to anticipate these demands and 
to adapt their organisations and resources to meet 
them. How far and for how long the cupola will 
be able to meet the growing demands for irons of 
very special quality remains yet to be seen, but, 
meantime, if electric supply conditions are favour. 
able, the electric furnace is certainly capable of 
acting as an efficient adjunct and possibly as an 
ultimate successor to the cupola. The easy con- 
trol, accurate temperature regulation and syn- 
thetic building up of accurate compositions which 


closer 
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possible with electric melting not to mention 
other incidental advantages, such as speed in melt- 
ing and improved labour conditions, should make 
the proposition attractive to most foundrymen. 
Here again, however, it appears to me that the 
controlling factor must ultimately be the cost oi 
electricity in bulk supply, which will depend to a 
great extent on the successful development of these 
natiol als hemes tor power distribution to which 
J have alre vdy referred. 


are 


Technical Status of the Industry. 


There is another matter of general interest to 
which I may, I think, fittingly refer on this occa- 
ion, and that is the present technical status of 
the foundry industry. There is a suspicion abroad 
at the present time that, technically speaking, all 
is not well with the foundry trade in this country. 
Considerable discussion has taken place over the 
action of one or two prominent firms engaged in 
large diesel work who have recently ordered iron 
castings from foreign firms without even offering 
the work in the home market. While these firms 
navy have the best of reasons, from certain points 
of view, for this procedure. it appears to me, from 
the broad standpoint. to be rather a short-sighted 
poliey It is certainly very discouraging to 
British foundrvmen, and shows an alarming lack 
of confidence in the ability of the home industry 
to successfully handle new problems and conditions, 
a lack of confidence which IT think is hardly 
justified hy the past record of British iron- 
founding. The question then arises—is this lack 
f confidence justified hy present day conditions? 
1 cannot speak from personal knowledge in this 


ease. but in the arena of 


commercial life one some- 
times strikes against hard and disturbing facts. 
and | mioht mention a recent personal experience 
sphere of foundry practice of rather 


nt disque tine 


in another 
character. The castings required 
were of steel, and weighed in the 
15 ewts. The job was undoubtedly 


rough about 
a difficult one, 


as the structure of the castings was somewhat 
complicated, and the designed metal thickness 
only in., lightness being of great importance 
in the particular machines in view Patterns of 
the highest class were provided, and these castings 


were offered to various steel founders throughout 
this country. al-o to certain continental firms of 
a 





repute. While on the one hand the foreigners all 
readily offered for the job, quoted reasonable 
prices, and displaved eagerness to get the work, 
on the other hand the greater number of the 


British firms who were approached simply declined 
to undertake the work: a few quoted conditionally 
on the thickness of the casting being doubled: and 
one or two, who obviously did not want the job. 
quoted absurdly high prices. 


The procuring of 
these castings hecame a 


source of worry and 
anxiety to all concerned, and for some time it 
appeared as if it would he necessary to place the 
order abroad. It is incidents like this which tend 
to shake the confidence of clients in the home 
market, and raise doubts as to the technical 
resources of the home firms. Many steel foundries 
have possibly not the equipment for work of this 
nature, as T am convinced that electric steel is 
necessary to make a really first-class job of castings 
of this kind, but the whole circumstances do not 
reflect much credit on the steel casting industry 
generally in this country, and show. or at least 
appear to shew, a striking lack of that ability, 
courage, and enterprise which we usually associate 
with British manufacturers. IT am happy to say 
that the problem was finally tackled, and looks 
like heing solved, by a Scottish firm not 100 miles 
from Glasgow. There is little doubt that in the 
next few years we shall be called upon to face the 
severe competition, in the world’s markets, of 
Germany, not militarist Germany, but “ deep- 
thinking, patient, laborious Germany,’ and 
possihly, before verv long, the competition also of 
powerful Franco-German combinations with 
immense resources in plant and finance. Some 
people may regard this as a_ misfortune, but 
it seems to me that it may 

hlessing in disguise, as it mav 

from our apathy and = evolve that 
characteristic of our race, that 
which has 


in the p ist. 


prove al 
awake us 

inherent 
* dourness ”’ 
carried us over so many obstacles 
Character alone. however, will not 
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carry us through difficulties of this nature: we 
must take advantage of all the means of grace in 
foundry technique. Signs are not wanting that 
important advances in foundry practice which 
have only been partially disclosed, have taken 
place on the Continent, and if our commercial 
success is to be assured, it is incumbent on every 
progressive foundryman to take stock of, and to 
overhaul his equipment from hoth the mechanical 
and scientific points of view. 

[f foundry practice is considered from the stand- 
point of an art or handicraft. T helieve that 
British foundrymen can defy the world, but T have 
grave doubts as to our position with regard to 
mechanical equipment and scientific methods, par- 
ticularly the latter. A great deal has been spoken 
and written about the place of science in the 
foundry, and for vears the technical press has been 
deluged with a roaring cataract of articles, mainly 
on metallurgical science. Many of these ‘articles 
have been of great interest and importance, hut 
a large number of them IT would venture to sav, 
deal with abstruse and research aspects of metal- 
lurgy which have little interest to the average 
foundryman simply hecause he sees no wavy of 
making any practical use of the information given. 


The Gulf between Theory and Practice. 


The skilled chemist and metallurgist may place 
before the foundrvmen the most minute details 
regarding the micro-structure of any given metal. 
He may define very concisely its physical and 
chemical constitution and characteristics: he mav 
state its properties under varving temperatures 
or other conditions, but he mav he stil] very far 
from making any serious addition to actual 
foundry knowledge of the metal, anv addition to 
that information which the foundryman requires 
to enable him to make a sound casting correspond- 
ing to the metal described. No person interested 
in foundry practice can read the technical litera- 
ture associated with foundry work without feeling 
how singularly ineffective some of it is in respect 
of the enlightenment or solution of some of the 
most serious foundry problems. To the foundry- 
man, a great many of, I might sav the bulk of 
current scientific articles, and T am afraid even 
some of our Institution lectures, appear to he of 
the treadmill variety, and so far as practical work 
is concerned, to end where they begin. From 
the nature of current scientific literature it would 
appear that many of our metallurgists appear to 
have no desire for the serious study and 
attack of some of the most obvious every day 
problems of the foundry, thev evidently prefer 
to patrol the high grounds of research. From 
certain points of view, of course, their attitude 
may be completely justified. Krom the other point 
of view many foundrymen find themselves 
separated from the developments of metallurgical 
science by a wall of more or less obscure 
technicalities which they have neither the time 
nor the inclination to surmount. The ideal ccn- 
dition, as expressed by the motto of our Institute, 
** Science hand in hand with labour,’’ seems still 
to be far removed from the realities of work-a- 
day life. TI feel strongly that this gulf which 
exists between theory and practice is a reality and 
must be bridged in some way before our industry 
is on a proper basis. The inherent reason lies, of 
course, on the one hand, in the comparative 
inexperience of many scientific workers of foundry 
processes, problems, and difficulties, and on the 
other hand, in the inability of many foundry 
workers to appreciate and give practical applica- 
tion to scientific facts and principles: the remedy 
seems to he that the scientist must become more 
of a foundryman, and the foundryman more of a 
scientist. It is my experience that when hard 
scientific facts are available in the proper form, 
no class of man is more enthusiastic in applying 
them to practical work than the foundryman. As 
an illustration of this, I might refer to one of the 
most interesting examples of practical technical 
instruction in foundry matters, namely, the 
‘* McLain ”’ system as developed in the U.S.A. As 
applied to the manufacture of semi-steel in the 
eupola, this system has heen studied and success- 
fully operated all over the world, and Mclain 
graduates are to be found in all countries. Tt is 
2x combination of technical and practical informa- 
tion such as I have already referred to, and in 
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such a form that it can be directly applied to 
industry. Investigation of the actual system 
seems to show that, so far as the theoretical part 
of the instruction is concerned, the information 
given is not new; the facts and principles enun- 
ciated have been well known to metallurgists for 
years: the success of the system is due to the 
practical application of these facts and principles. 
The information given is such as to enable the 
practical man successfully to run semi-steel and, 
so far as the foundryman is concerned, this appears 
to me to be the vital matter. I may say I hold no 
brief for the McLain system: I have never been 
a student of the system; I merely mention it as 
an illustration of the power and interest of applied 
as distinct from purely academic science 

As a further illustration of what I mean, 1 
might mention the technical position regarding 
that material which is now exciting interest in 
foundry circles, namely, the so-called pearlitic cast 
iron. This material, which is being put forward 
to replace cast steel and malleable cast iron, is a 
low silicon, low carbon iron of great strength, and 
is reputed to show minimum growth unde) 
repeated heating and cooling. When cast at the 
correct temperature into a heated mould, also at 
the correct temperature, the metal requires no 
feeding heads, due probably to its short freezing 
range, and the casting may be readily machined 
and worked. The properties of the material are. 
in fact, such as to excite the envy and curiosity 
of ail ironfounders, particularly those engaged 


special work. If cast in the ordinary way, how- 
ever, the normal impracticable white iron struc- 
ture would be produced. The constitution and 


structure of so-called pearlitic cast iron are wel 
known to metallurgists, and can undoubtediy be 
reproduced under laboratory conditions, but when 
we enter the realm of the commercial production 
of castings, the problem becomes much more acute. 
When the ironfounder sets out to make a casting 
of this material, who can tell him what should be 
the exact composition and temperature of the 
mould, or parts of the mould, to give the required 
structure and properties? This is the vital 
information for the founder, and constitutes one 
of these problems in applied as distinct from pure 
science, which, in my opinion, can ouly be solved 
by the active co-operation of the scientist and th: 
practical man. 


The Value of the Research Worker. 

But while the immediate concern of the foundry- 
man lies in practical applications or applied 
science, we must not fail to appreciate the great 
importance of research along the line of what is 
usually termed pure science. The worker in pure 
science, the man who devotes himself to the inten- 
sive study of natural phenomena from pure love of 
the subject is. in my opinion, one of ‘ the salt 
of the earth.’’ He works in a realm far removed 
from that of ordinary commercial cupidity and 
hustle, a realm of ‘toil unsevered from tran- 
quillity,’’ and while his financial reward is often 
relatively very meagre, his value to the com- 
munity is sometimes immeasurably great. In fact, 
some of the most important industrial develop- 
ments of modern times have been the outcome of 
the work of men of this class. Tt is rarely that the 
results of their labour become immediately 
absorbed into practical affairs. The records of 
their work may slumber for years on the dusty 
shelves of laboratories, but in the course of time 
very often simple researches have far-reaching 
results in industrial life. Who can estimate the 
profound effect on the iron and steel industry of 
the pioneer work of men like Turner, Stead and 
other research workers? In another sphere, that 
of electrical engineering, we find that about 18 
years ago Mr. W. Dunwoody discovered experi- 
mentally that a carborundum crystal or silicon 
carbide possessed the property of transmitting 
oscillatory electric currents more easily in one 
direction than the other. Further research then 
showed this property to be more or less common 
to all crystals. Who could have predicted that 
this obscure research, and the discovery of this 
peculiar property, would to-day make possible by 
the simplest and cheapest means the wireless 
reception of entertainment and instruction hy mil- 
lions of people, that it would lead to the founda- 
tion of a great new industry, that it may ulti- 
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mately be utilised to enable the voice of a single 
human being to be heard all over the world. 

It is gratifying to note that the great impor- 
tance of iron. foundry research has been recog- 
nised in this country, and has led to the forma- 
tion of the British Cast Tron Research Association. 
This Association, which is assisted in a moderate 
degree by public funds, is designed to effect, as 
far as possible, that co-operation between pure 
and applied science which is of such vital impor- 
tance in industry. The Association now possesses 
a scientific laboratory for experimental research, 
and arrangements have also been made for exten- 
sive experiments on a commercial scale in the 
works of certain of its members. During its com- 
paratively short life most important practical 
results have already been obtained and communi- 
cated to its members. Other researches on out- 
standing problems are now in progress. In spite 
of this somewhat extraordinary record, it is a 
remarkable fact that the great possibilities and 
value of an Institution of this kind in solving 
industrial problems do not appear .to have been 
realised by the majority of ironfounders in this 
country, as the percentage who have actively 
interested themselves in the Association is rela- 
tively small. It is difficult to account for this 
appalling apathy in the face of modern conditions 
and foreign competition, although financial stress 
is at the root of some of it, and it is to be sin- 
cerely hoped that before long the greater number 
of the ironfounders will have realised their 
responsibilities and extended their support to the 
scheme. For commercial success we dare not leave 
any stone unturned in our efforts to bridge the 
gulf between science and practice, we dare not 
spare any effort to obtain for foundry work 
wherever possible that mechanical precision and 
accurate control of process which makes for the 
highest efficiency Membership of the Research 
Association is one of the most direct means to this 
end, and the united labours of scientists and 
practical men provide in the Association a reser- 
voir of important information which is the busi- 
ness of the Association to transmit to its members. 


The Education of the Worker. 


But there is another important element in 
foundry work which must not be neglected, and 
that is the human element. Some of us are con- 
vinced by experience that this is perhaps the most 
important element of all. Although the use of 
machinery is gradually extending in foundry 
practice, particularly in repetition work, the 
industry as a whole is still very far from the purely 
mechanical stage—founding is still an art requir- 
ing very special qualities of knowledge, initiative 
and practical skill, qualities which depend to a 
very large degree on the experience and training 
of the workers of all grades in the industry. This 
brings us to what one might call the “ hardy 
annual’? of presidential addresses, the subject of 
the education of foundrymen. A great deal has 
heen written on this subject, particularly on the 
education of apprentices, and many elaborate 
schemes and syllabuses have been put forward. 
The scheme recently adopted by the French 
Foundry Employers’ Association is extremely 
interesting, including as it does the direct tuition 
of apprentices in both practical and_ technical 
work, and opening as it does a direct path for 
apprentices to graduate from elementary classes in 
the foundries and evening schools to the Technical 
High School in Paris, where training may he 
obtained for the very highest positions in’ the 
industry. We have no co-ordinated scheme of this 
kind in action in this country whereby classes are 
carried on bv employers, although the provisions 
of the new Scottish Education Act. when it comes 
into operation, will make the attendance of young 
employees compulsory on part time day continua- 
tion classes which may he of a technical nature. 
So far as I am aware, however, only one or two 
firms in Scotland have organised works classes for 
foundry apprentices in co-operation with the 
Education Authorities, and in anticipation of the 
Act and in the present depressed condition of the 
industry it is, I suppose, unreasonable to expect 
any general move in this direction. A number of 
firms, however. have appointed special men for 
training apprentices in practical work on the 
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foundry floor as recommended in the French 
scheme. This scheme, although supported by 
Government funds, does not appear to be com- 
pulsory in any way, the initiative evidently being 
left in the hands of Local Associations of 
Emplovers. Generally, one cannot help gaining 
the unpleasant impression that, so far as the 
organisation of technical education for foundry 
workers is concerned, the Frenchmen have been 
more enterprising, and are distinctly in advance 
of this country. It appears to me, however, that, 
while organisation of this kind is of importance, 
the central and everlasting problem of foundry 
education, as of all kinds of education, is the 
problem of really awakening the interest of the 
person concerned in the subject of study. IT have 
had some personal experience of this aspect of the 
problem in a foundry with which T was associated 
for some years, and in which classes in foundry 
subjects for apprentice moulders were carried on 
during working hours. 

It was found that while many of the appren- 
tices were keen, others were apparently entirely 
indifferent. A few were even actively hostile, and 
methods bordering on ‘‘ Prussianism’’ had some- 
times to be used to induce them to attend at the 
** seat of learning.’’? Tn cases such as this, where 
interest in the subject of study is lacking, it is 
extremely doubtful if the youth really profits by 
the time spent in the class-room. Certainly T can 
sincerely sympathise with him in sitting out lec- 
tures on subjects which bore him to the back- 
bone. No doubt he learns to look on the works 
school as another of the many discomforts asso- 
ciated with foundry work. The problem of interest 
is undoubtedly a difficult one. It is affected by 
factors over which the emplover, manager, fore- 
man, or teacher has little or no control—by fac- 
tors such as physique, health, home life, natural 
aptitude, and most directly, by primary educa- 
tion. In this connection it appears to me that 
the far-reaching influence of the primary school 
teacher is not sufficiently recognised by those 
engaged in industrial work. He it is who handles 
the raw human material in its most plastic con- 
dition. He has at once the responsibility and the 
opportunity of implanting those ideals of public 
service, of fair dealing, of thoroughness, of pride 
in a good job for its own sake, which affect so 
profoundly the mental attitude of the hoy towards 
his work, and which mean so much more than 
mere learning in the making of the master crafts- 
man. If these ideals were instilled in the early 
stages of life, if boys were taught to respect and 
admire skill in handicraft as they now learn to 
admire skill in games, if work were presented to 
them, not as a penance, but as an interesting 
vocation, then T think the problem of the tech- 
nical education of the boy for his selected trade 


would be moving towards solution. The actual 
course of instruction should, I think, even in the 
early stages, have a strong practical bias. In 


teaching simple scientific principles it is surely not 
dificult to obtain illuminating examples from the 
workshop itself. No attempt should be made, 
however, to make scientific experts of vouths who 
wish only to be competent moulders or to cram 
them with facts having little or no bearing on 
their daily work. Those of us who have heen 
through what I might call the ‘‘vallev of the 
shadow ’? of modern education know only too well 
its weakness in this last respect. Great stress is 
laid nowadays by teachers, education authorities, 
and others on what they call cultural education. 
Its yalue cannot be denied, and it undoubtedly 
adds to the pleasures of life. But, after all, a 
knowledge of Latin prose composition or Greek 
poetry does not carry much weight in the iron 
foundry, and the education and training which 
enables a youth to earn his living and serve the 
community in an efficient manner must, after all. 
take first place. These matters are worthy, T 
think, of our serious attention, because T feel 
certain that, sooner or later, the foundry indusirv 
in this country will require to organise the educa- 
tion of its workers, voung and old, and that we, 
as an institution and as individuals. will require 
to face and solve every aspect of the education 
problem. 


The Importance of Educating the Adult. 
And the problem of education dees not end with 
the vonths or adolescents, who are, after all, only 
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foundrymen in embryo. It extends also to the 
adults in the industry, to those foundry workers, 
often of ripe practical experience, who take, or 
appear to take, no interest in the technical side 
of their vocation. It seems to me that the field 
here is of equal importance, and the difficulties 
equally as great, as in the case of the youth. The 
youth in industry must always be an uncertain 
factor as regards his future possibilities and his 
career. In the case of the adult we are on surer 
ground, as he usually possesses in a large degree 
the vital practical experience and training which 
may be amplified and enriched by technical know- 
ledge. The Prime Minister, Mr. Ramsay Mac- 
Donald, in a message to the Adult Education Con- 
ference, said recently :— 

‘“We are only beginning to understand the 
importance of adult education. Unless we 
keep our adults in contact with those 
influences which make mature minds, and 
keep them ripening into an ever richer full- 
ness, our people will suffer from arrested 
development, and the education they get in 
their youth will be largely wasted.” 

No better justification for the existence of our 
Institute could, I think, be obtained than is con- 
tained in this statement. IT think we must recog- 
nise it to be profoundly true, even in the more 
or less restricted sphere of technical education. 
Facilities for adult education are necessary not 
only to assist the present generation of foundry- 
men, but to ensure that our efforts for the rising 
generation will really bear fruit. In_ providing 
these facilities, our Institute must surely play a 
prominent part. The obstacles in the way of 
adult education are, of course, of the same general 
nature as in the education of apprentices, the 
main trouble being one of diffidence, and the most 
serious problem being the awakening of interest. 
If we can arouse one-tenth of the discussion and 
excitement over our Institution Papers and meet- 
ings as we find taking place week by week over 
the Scottish Foothall League Competition or in 
‘spotting the winner,’’ this room will hardly hold 
us, and our foundries will be speedily transformed. 
The awakening of this interest must depend very 
greatly on the keenness and enthusiasm of the 
members of our Institute, each one of whom goes 
forth as an ambassador to the foundry, to the 
laboratory, or to the pattern shop, which form 
our recruiting ground. On our personal efforts 
in these fields will depend our success or failure. 
By gaining in this way, as far as possible, the 
personal interest of every craftsman in the 
industry in our Institute, we shall take the most 
direct means of broadening its influence ; we shall 
avoid the disaster which has befallen other socie- 
ties like our own, of becoming merely a happy 
hunting ground for the managerial and employing 
classes: we shall take the most effective step 
towards increasing its power and prestige in the 
community. 


The Attraction of the Foundry. 


[In closing what T feel has been a somewhat dis- 
eursive address, T do not think T am exaggerating 
when T say that, although the environment and 
amenities of foundry work mav not be com- 
parable with some other branches — of industry, 
although on occasion foundry work implies both 
difficulty and discomfort, it nevertheless offers a 
field and a career, particularly for young men, 
which is excelled by no branch of engineering or 
mechanical art In the foundry, as in no other 
hranch of the metal industry, men are confronted 
with the raw forces of nature. including, at times. 
human nature, in their crudest form. The con- 
flict with these forces tends to develop the best 
type of character, as revealed in those qualities of 
courage, hardihood and skill often exhibited bv 
moulders under the most trving conditions as 
part of their daily work. The present-day tech- 
nical problems of the foundry are of such a nature 
also as to test the most acute brains and the most 
eunning handicraft. Fame and fortune wait on 
the solution of some of these problems. In fact, J 
know of no trade or profession which offers 
superior attractions in this respect, no field in 
which men of ability and enterprise have more 
scope. The fact that the founding of metals con- 
sists so largely of art and handicraft is, in my 
opinion, one of its chief attractions as contrasted 
with the more or less mechanical processes of 
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other branches of the metal industry. During 
the Great War a distinguished author was com- 
missioned by the British Government tor propa- 
wanda work, and for this purpose toured the 
country inspecting engineering and munition 
works. During his visit to one of the large engi- 
neering establishments in this district he was con- 
ducted over the works by a personal friend of my 
own, who noticed that he showed unmistakable 
sions of acute boredom and exhibited only the 
most languid interest in machine-shop processes 
generally. In view of this, it occurred to the guide 
to take his visitor into the foundry. The effect 
was instantaneous. The man was transformed, 
and exhibited the most intense interest in every 
process to the extent that it became a matter of 
some difficulty to get him out of the foundry 
again. He had obviously never been in a foundry 
before, and expressed his delight and charm at 
the delicate processes and manual skill involved 
in the working of the sand. In spite of the dust, 
the smoke, and the grime, of the foundry, kin 
drew to kin, and the true artist in literature was 
instinctively attracted by the work of the artist 
in sand. It is desirable, I think, for us not to 
lose sight of the artistic aspects of the craft, 
although these are very often obscured by the vile 
conditions under which work is carried on. Senti- 
ment and enthusiasm are powerful infiuences in 
life, and sometimes transform the drudge into 
the willing worker. Mr. Rudyard Kipling, in his 
poem entitled ‘‘ McAndrew’s Hymn,” depicts the 
emotions of an old Scotch sea-going chief engineer 
as he stands by his engines on watch at sea and 
listens to their rhythmic beat. His romantic 
vision endows the engine with life, and feeling his 
inability, as a mere practical man, to express his 
experiences and emotions, he exclaims in a 
moment of ecstasy, ‘‘ Lord, send a man _ like 
Robbie Burns to sing the Song o’ Steam.’? When 
we consider the life-long labour and enthusiastic 
devotion of some of the members of our Branch, 
past and present, in the interests of the craft, we 
cannot help feeling that they must have been 
inspired by similar sentiments, and, like 
McAndrew, have sighed for a poet to express their 
emotions and to sing the Song of the Foundry. 
Tt is a sad fact, however, that in far too many 
foundries at the present day the working condi- 
tions are such as to provoke not poetry, but pro- 
fanity, and there is no doubt that these condi- 
tions must be swept away before the foundry indus- 
try can attain its rightful dignity and status in the 
community. Our ancient craft has been the hand- 
maid of humanity from the dawn of history to 
the present day; the moulder has done as much 
for civilisation as all the philosophers, and 
infinitely more than all the politicians. As an 
Institute we have inherited great traditions of 
service of which we may be justly proud, We 
have also an_ heritage of responsibility to the 
past and to the future, which we cannot ignore, 
and which should inspire us to greater and greater 
efforts towards the advancement and honour of 
the profession to which we have the privilege to 
belong. 








Dr. Brownspon, in the course of his presidential 
address to members of the Birmingham Metallurgical 
Society, dealt primarily with the ideal relationships 
which ought to exist between the members of a 
scientific society and the society itself. He pointed 
out that many of the difficulties standing in the way 
of a scientific society’s progress could be traced more 
to the specialised individuality of the members rather 
than to any inherent weakness in the constitution of 
the society. He pleaded, therefore, for a broadening 
of the members’ interests in directions quite outside 
those of science. 


THE REPORT OF THE Tariff Board on the Australian 
Government’s preference policy has been laid before 
the House of Representatives. It strongly supports 
the increase in the proportion of British labour and 
materials to qualify for preference from 25 per cent. 
to 75 per cent., and states that the effect will be to 
benefit British as well as Australian industries. The 
Board is of opinion that if the other Dominions acted 
in similar fashion, Great Britain could make full and 
advantageous use of her raw_ materials. The 
Australian Association of British Manufacturers 
opposes an increase in the proportion to above 50 per 
cent., as it would occasion considerable hardship to 
many British manufacturers, 
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The Selling of Castings. 





By VoyaGeur. 


It is not realised with sufficient force by manu- 
facturers of castings, whether non-ferrous or 
otherwise, that a considerable amount of research 
and hard thinking must he put into the selling 
of castings if a foundry is to pay its way. Too 
frequently the production side of a business is 
stressed at the expense of the distributive side, 
and it is this that leads to overproduction, high 
overhead expenses, and all the accumulated wastes 
of selling. It is not denied that in the face of 
certain factors of competition the finest selling 
schemes will often fail to produce a volume of 
trade large enough to keep the foundries running 
at top pressure; but the fact remains that, what 
ever be the state of trade at a given momeni, 
the foundry that combines with scientific and effi- 
cient methods of production equally scientific and 
efficient methods of distribution will have as its 
reward a larger share than its.competitors of 
whatever trade is offering. 

This factor of distribution comprises far more 
than merely despatching goods from the works 
It includes every step, every plan and activity, 
resulting from the operation of transferring 
goods from the manufacturer's works to the hands 
of the consumer. If, as some idealists advocate, 
all industries were State-controlled, this business 
of getting goods into the consumers’ hands would 
uot concern the founder at all. He would simply 
have to produce to the best of his ability, and 
the State would distribute the output of his foun- 
dry as it pleased. But in the world of industry 
as it is to-day, this work of selling falls under the 
category of works’ organisation, and to fulfil it 
successfully, the manufacturer has to exercise 
initiative, foresight, and judgment; to display 
energy; to create his own markets. An endeayour 
will be made in this and future articles to discuss 
the best methods of selling castings to suggest 


practical means for bringing manufacturer and 
consumer together for their mutual benefit. In 
short, to give in detail a résumé of the best 
modern methods of marketing, with = special 
reference to castings, 

The subject to be covered is a vast and complex 
one. Selling can be separated into three prin 


cipal sections: analysing the market: preparing 
the selling policy; and executing the selling-policy 

Analysing the market is, perhaps. the most 
urgent of all three sections, because unless the 
manufacturer is thoroughly familiar with the 
right class of customer, the geographical position 
of these consumers, the amount they can consume 
in a given time, the exact character of their 
requirements, and the special needs he will have 
to satisfy, he cannot regulate his production pro- 
perly, and will waste much money in purely specu- 
Jative efforts to sell. It must be clearly laid down 
that the essence of efficiency in modern distri- 
bution is to cut out speculative production and 
speculative selling. Planning must take prece 
dence over guesswork. But not only does analys- 
ing the existing and known markets cover the 
items already enumerated, it also includes seeking 
new markets altogether, gauging the extent and 
character of competition, experimenting in limited 
fields in order to discover the ideal selling scheme. 
and many other activities that will be detailed 
later. 

Preparing the selling policy is the preliminary 
to the carrying out of the selling activities proper. 
The selling policy is essential to a sound marketing 
scheme, and can be likened to the plan of cam- 
paign with which a general opens a battle. Th 
selling policy is based upon the results of the 
market analysis, and it unifies all the activities that 
follow Some example of a selling policy is 
needed here to point these remarks. Let us 
assume that as a result of his investigation into 
the markets, actual and potential, for castings 
made from a new alloy, the founder decides that 
his best means of attack is to offer a trial casting 
to every consumer free of charge, on condition 
that the trial is carried out fairly, and that if 
successful a written notification to that effect shall 
be sent by the user. This becomes then the selling 
policy, and it will influence all the later selling 
activities. It will be the point to which travellers 
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will try to bring their clients in interviews; the 
offer will be proclaimed in advertisements and 
circulars; it will figure in catalogues and other 
literature; and, in short, it will colour every 
attempt to sell goods to the customer. The 
written letters obtained by its means will be 
reproduced and quoted here, there, and every- 
where. Until the selling policy is changed and 
another substituted for it, it cannot but affect 
every distributive method. The importance of 
the selling policy cannot, therefore, be 
estimated. 


over- 


Many firms, of course, have selling policies in 
practice, though they do not know it, and have 
never consciously thought about it. Others have 
no selling policy at all, and consequently both are 
less efficient than they might be. In the first 
case, though a firm may work to a definite plan 
or policy in its selling methods, and though it 
may be doing very well, it does not know for 
certain, unless it has properly examined the 
market, whether its plan is the best that could 
be followed. It may he good, but not good enough. 
In the second case a firm that has no policy at 
all sells haphazardly, misses opportunities in 
every direction, and is consequently continuously 
exposed to the vicissitudes of unspecialised 
trading. <A selling policy makes every activity, 
both of production and distribution, coherent and 
controllable. It prevents energies from being 
dissipated, it teaches the whole organisation what 
to strive for, and produces true team-spirit. 

The third section, executing the sales policy, 
covers the vitally important matters: selling by 
salesmen, by advertising, by circularising, by sales 
literature, by exhibitions and fairs, by overseas 
agencies, hy co-operative methods, and so forth. 

It must not be assumed that the order in which 
these three sections are given is the order of their 
importance. Each is as important as the other, 
and complete efficiency is only obtained when 
adequate attention has been paid to all three. 
But although the machinery of selling, 7.¢., analys- 
ing the market, selecting the sales policy, and 
executing it, has been described, it must not he 
forgotten that this machinery cannot function 
without a motive power to drive it. This motive 
power is provided by the sales department of the 
firm concerned. It follows, therefore, that the 
first step towards the attainment of efficient sales 
methods is the organisation of a good sales depart- 
ment. This again is a subject that demands 
specific treatment, and what the writer seeks to 
do here is chiefly to emphasise the need for sound 
selling methods in the foundry trade. Once this 
has been granted, closer attention will in all 
probability be paid to the recommendations to he 
put forward in subsequent articles. The truth is 
that competition in the future is likely to grow 
keener rather than weaker, and whether this com- 
petition he unfair in character or not, there is 
only one way in which it can he met: first-class 
production allied to first-class marketing methods. 








Foundry Statistics. 





The production of pig-iron in Canada in August 
amounted to 23,072 gross tons. This output, 49 
per cent. less than the 45,480 tons produced in 
Julv, was the lowest tonnage reported for any 
month since the commencement of monthly records 
in 1917. 

Foundry and malleable iron registered sub- 
stantial increases, but this was more than offset 
bv the drop in the quantity of basic pig-iron pro- 
duced for the further use of the reporting firms. 
This grade fell 83 per cent. to 5,942 tons, while 
foundry rose 71 per cent. to 11,911 tons and 
malleable iron advanced 54 per cent. to 5,220 tons. 
The average monthly production of 62,000 tons 
for the eight months ending August, although less 
than the 1923 average of 76,000 tons for the same 
period, exceeded the 1922 and 1921 averages when 
the quantities were 31,000 and 52,000 tons 
respectively. 

During the month two furnaces were banked at 
Svdney. N.S., leaving two furnaces active at the 


end of August, namely. one at Hamilton, Ont., 
and one at Sault Ste. Marie, Ont. 
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Space-Factor Rate v. Hour Rate in the Allocation 
of Overhead Charges. 





By Ecossais. 





With trade in a normal state and healthy com- 
petition prevailing, as distinct from the present 
period, and the boom period of 1920, it is neces- 
sary, When preparing estimates, that these should 
be such as will provide a_ reasonable profit, in 
addition to covering actual cost of production, in 
the event of sec uring the contract. Although some 
firms will have heavier charges proportionately to 
others, the general prevalence of sound estimates 
on above lines would tend to stimulate efforts 
towards greater efficiency generally, as with the 
same charges the variations in estimates would 
not be great, and would be directly due te efficiency 
variations. 

As the lowest price invariably secures the con- 
tract, no efforts should be spared to ensure that 
this is the lowest possible, commensurate with fair 
returns for profit, so that there need be no mis- 
givings and regrets at not securing, by being 
underquoted, what would amount to an undesir- 


able job, at any lower figure. To get the lowest 
price for a jobbing foundry equipped and manned 


for all classes of work calls for more searching 


information than is often obtained, as in all cases 
overhead charges must be recovered, and if these 
are not correctiy allocated, a firm is running the 
risk of securing a greater proportion of the con- 
tracts undercharged in that respect. Ti is not 
unknown for a firm to be working all year with a 
full shop (not necessarily full of men) on = ap- 
parently paying jobs, and at the year’s end show 
an adverse balance. 

Or the other way about with apparently poor 
jobs, but plenty of men fully employed a large 
surplus may be realised, in both cases due to faulty 
estimates. 

It is with due consideration to these points, 
therefore, that the writer approaches the subject, 
with suggestions for the correct allocation of over- 
head charges; such that whatever grade of cast- 
ings are included in the contracts and in whatever 
proportion they occupy the foundry floor, a full 
shop will mean that overhead charges are covered, 
neither more nor less, all labour and materials 
paid for, and the profit included in the estimate 
actually realised, instead of going to the relief of 
a defective estimate. 

As it is not possible in an article to give actual 
figures, certain figures given below have been as- 
sumed for the sake of making comparisons, using 
some typical formule. 

The case assumed is of a jobbing foundry, 
treated as a unit separate from pattern shop or 
other departments of the same firm, where work 
done by one department is credited to it and 
charged against the department concerned and 
receiving the goods. Details are purposely 
avoided as to the composition of the figure given 
for overhead charges, as each firm will have its 
own figures and their origin, if desirous of check- 
ing the suggestions dealt with in this article. It 
is sufficient to say that the figures given are sup- 
posed to cover all expenses normally incurred, 
other than labour, cost of metal and its melting, 
including repairs, and other charges which are 
incidental to a particular order. 


NorMAL WEEKLY CHARGES AND FIGURES. 


DESCRIPTION. £ a. d. 

Overhead Charges .. = “ ~ Be @ 
Normal labour costs not including furnace 

labour er - <i re — 20 06 86 
Normal Moulding and Coremaking costs (in- 

cluded in above) a 135 0 0 


Normal Molten metal cost (capacity 80 tons) 500 0° 0 
Area of foundry floor available and clear 


for moulding and all served by cranes 880 sq. yds. 
Hours in working week .. 1% “us wy. 
Normal moulding and coremaking hours — 2,200 


Although there are several varieties of formule 
in use for compiling estimates, these resolve them- 
selves essentially into about three types, those of 
any one type only varying in the amount of detail; 
all types in the complete form prov iding for profit, 
contingencies, haulage and incidental expenses. 


In one type overhead charges may be based on 
normal direct labour costs; in another on the 
normal weight produced; while in another a com- 
promise may be effected by splitting up the over- 
head charges and distributing them over normal 
labour and weight of production. Leaving out all 
details all three types may be represented by the 
same symbols, with different meanings as L+M 
cost to foundry. 

Jn the first type L would include cost of labour 

overhead charges, and M the cost of metal 
molten and furnace labour and repairs. 

In the second type L would include Jabour only, 
and M = the cost of metal molten, furnace Jabour 
and repairs and overhead charges. 

In the third type L may include labour and a 
proportion of overhead charges, and M the 
cost of molten metal, furnace labour and repairs 
and a proportion of the overhead charges. 

A modification of the first type intended to show 
the overhead charges as a separate item would be 


L+ OC + M = cost to foundry, when L labour 
cost; and O C a percentage of L, or a rate 
pel hour, for sverhead charges, and M the cost 


of molten metal and furnace labour and repairs. 

Many firms may not profess to use any formula, 
but their estimates are arrived at, even if uncon- 
sciously, by one of the above or some modification 
of these. 

In all cases, the results are apt to be incorrect 
in the event of variations in the grade of castings 
produced, by a change in the possible weight of 
production or the number of productive hours 
possible. 

A shortage of orders and a portion of the shop 
empty does not reduce overhead charges materi- 
ally, though prices obtainable at such times tend 
to get lower, creating a paradoxical effect in that a 
smaller volume of trade has to bear a greater pro- 
portion of overhead charges, which, however, it is 
not possible at such times to recharge to the cus- 
tomer. As pessimism is not a good business maxim. 
a full shop is always assumed, such fluctuations 
being met by the provision of reserves, the opti- 
mist awaiting the chance of a boom in trade for 
the replenishment and building up of further re- 
serves; meantime obtaining existence prices in 
poor times, and exorbitant prices in the good 
times. It is, then, with the hopes of a full shop 
continuously, therefore, that the allocation of the 
overhead charge is made, on some assumed definite 
basis. 

Using direct labour as the basis, the charges 
may be sub-divided so that by taking account of 
all actual labour, as moulding, coremaking, general 
labour and dressing at an estimated price per hour 
for each section to include overhead, the whole 
being grouped together under the symbol L for 
labour, the overhead charges on any particular 
casting or batch may be charged; such that when 
a certain number of hours of each section have 
been accounted for over a certain period, the over- 
head for the whole of the shop will have been 
recovered. This sub-division can be carried to 
excess and may require the services of a char- 
tered accountant to retain a grip on it, to such 
end, in fact, that any advantage of the perfec- 
tion of subdivision is outweighed by the disadvan- 
tage of the expense entailed. , 

There is, however, a medium, with the possi- 
hility of greater sub-division for special jobs, but 
so tar as jobbing foundries are concerned it is 
often difficult to ensure that details are correctly 
obtained. For instance, a labourer may be em- 
ploved on one mould for a fairly lengthy period, 
or may assist on 50 or more different jobs in a 
similar period, and in a different proportion of 
the time on each, 

Therefore, tor the purposes of this article, the 
higher paid branches, moulding and coremaking, 
being often equal or nearly so, are considered as 
direct labour. Reverting to the question of for- 
mule it is necessary to put a certain value per 
hour and per ewt., and a separate rate for addi- 
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“at tion of overhead charges based on hours or cwts., 
bb, as the case may be. 
pried Taking the formula in type I, L + M = foun- 
3d dry cost, and using the assumed charges given 

: o 5 sD os previously 

a | a a zo 2 Direct labour cost per hour 
» Se a Ps sa Total labour costs + overhead charges 
os >> Sh Be Total hours moulding and coremaking. 
z 3 +. £260 + £120 
ra md fy sd 2,200 hrs. 
— - = Approximately 3s. 5}d. per hour. 
<a> Che cost of metal per cwt. is 
* on Total weekly cost metal, power, fuel, furnace 
+= labour and repairs. 
_ - Weight in cwts. 
£500 
—____—__—__ 6s, 3d. per cwt. 
1,600 ewts. 
- So that assuming that 2,200 hours moulding and 
coremaking fully employed, and a production of 
1,600 ewts. of castings per week, are the actual 
figures in practice, overhead charges will have 
¢ ia been covered. 
4 = i Whenever it becomes impossible to put into the 
= foundry 2,200 hours moulding and coremaking, 
~— |— there will be a deficiency in overhead charges re- 

5 covered. 

 - ” = Similarly with metal, though in less degree, the 

> ~ = price per cwt. will increase as the weight falls 

red + below 1,600 ewts. per week, as furnace labour will 

| — a remain approximately similar to a certain point, 

3 | ait mete os ‘on the melting ratio will be reduced and power and 

= s | eres SRTtF .2,, 5% ease repairs will cost relatively more. 

a) ~ 240 64a -. deoowene From the example under type 1 it will be clear 

= = “22 rere how to obtain values for use in the second and : 
| a ex“ third types of formula. In order to obtain the 

i j = assumed overhead charges as a separate charge 

7 ~ per hour, and for comparisons which will be made 
~ later, the weekly overhead £120 is divided among 
= | oS the 2,200 hours, giving a figure of ls. lid. per 
3 | eS hour. 

= ~ The previous figure, 3s. 53d. per hour, includes 
| overhead charges, and Is. 11d, per hour represents 
s overhead charge only, so that 2s. 4!d. per hour 
~~ will represent labour without overheads. 

3 i Metal will be taken at the estimated figure of 
™ 6s. 3d. per ewt. 

3s oe) The formula L (hours at 2s. 44d.) + 0 C (hours 
= at Is, 11d.) + M (ewts. at 6s. 3d.) = foundry 
$ cost, will now serve in the comparisons intended. 
3 ; = as one example. 

x } 5 fae As before stated, ‘“ hours possible” may vary, 

S r also, “ weight possible,’? may vary, and, as it is 

= impossible to foresee which estimates will be 
accepted, and the jobs that may be occupying the 
= shop at some future period, it is proposed to test 
~ the formula with trial estimates, on various types 

s = | or grades of castings, and then assume that the 

= | foundry was engaged solely on any individual 

= grade. 

= At the outset we are now compelled to consider 

= the area occupied in addition to hours and weight 

© o taken. 
~ This is not provided for in the formule pre- 
= viously considered, but the defect, due to absence 
3 of any such provision, at once becomes apparent. 
a In Table I is given several grades of castings \ 
} * 2S which come within the writer's experience, giving 
HAqr sor __ AMAwowe essential particulars, area occupied, and, by taking 
io aS - the product of area occupied by hours occupied, a 
7 = a pepinnees space factor, to render it possible to calculate the 
= number of castings of any grade that will be 
e =) Ss within the capacity of the foundry with normal 
conditions of working. 

: It is not supposed that any foundry would actu- 
> 2s ally be occupied in such a manner, but there is the 
t= $¢é probability of two or three grades only being 
Ye ~—H = secured, especially if the estimates are defective. 
: = = It is obvious that with anv of the grades the 

| 33 ce =~ 8 overhead charges per casting will be equal to 
2 = 5 / aed ‘V6 
=> = 8 £m a4 z _ 210 and that any amount above or 
moe Phas == -S Number cast , 
PE5n SxS S De .— below this figure will mean respectively losing or 
SS ge ot 1 oe $-t securing the job quoted for on this figure. 
aS,38> a @e 8824+ The value of the unit of floor-space used (sq. yd. 
z he 2x8 a i $ = hour) is obtained as follows :— 
= SRe 9 57 eee of 26 z Overhead charges (£120) 
a Boe rT hae 6 § he ae by Area of foundry floor (sq. vas.) x hours in 
L 5 Sab ~ £8 | working week (50) 
Zesetat 28 ges | £120 «£120 
3s ese" 5é sacl. jes ~ 880 x 50 44,000 
i Sass 2a } or approximately 0.66d. per sq. vd. hour. 
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In every instance, with each of the two formule, 
labour and metal costs are on the same basis so as 
to confine the comparisons to the amount of over- 
head charges recoverable under each formula. 
Thus:—The formula L + OC + M foundry 
cost, provides for recovery. of overhead at a fixed 
rate per hour as O.U., being 1s. 1}d. per hour. 

Mne tormula L + 8 + M = foundry cost, pro- 
vides for recovery of overhead at a fixed rate per 
sq. yd. hour as 5, being 0.66d. per sq. yd. hour. 

The area taken for any particular job may be 
in many cases twice the actual area occupied by 
the pattern, and is the average area required each, 
in which the job can comtortably be made. 

Having determined the value of this in sq. yds., 
it is multiplied by the number of moulding and 
coremaking hours, giving a space factor in sq. yd. 
hours, which again multiplied by 0.66d. gives the 
amount to be charged for overhead. 

With 2, 3 or 4 men engaged on one mould the 
space factor is divided by the number so engaged, 
as the time that that particular floor is occupied 
per mould is thus reduced, and the possible out- 
put of the fioor increased. Instances of this are 
given in the cases of Grades 6, 1], 12 and 18, 
where respectively, 2, 2, 3, and 4 men are en- 
gaged on each mould. 

In practice, increasing the labour does not in- 
crease the output in the same proportion, but this 
has been assumed for convenience in the examples 
given. 

The possible number of any casting that can be 
produced is obtained by dividing 44,000 (sq. yd.- 
hours available per week) by the space factor of 
the casting in question. 

The great variation in the number of moulding- 
and coremaking-hours possible per week is remark- 
able, and serves to illustrate the possibility of 
having a full shop and only half the normal mould- 
ing hours or a full shop and double the normal 
moulding hours. 

This variation is the reason for the high esti- 
mated costs in each grade except Nos. 1, 7, 10 
and 11 which are low, skuwn by comparison of the 
amount recovered weekly on the hour basis, as 
O C, with that recovered weekly on a floor space 
basis, as S, : 


s also in the relative prices each and 
per ewt., at the bottom of the table, for S and 
0 C. 

The total weight possible per week would, in 
several cases, and if worked singly, he beyond the 
capacity of the melting plant, but this need not 
cause alarm for the reasons before stated, that is 
not assumed that any foundry, catering for the 
whole of the grades set forth, would be engaged 
exclusively on only the heavier types, as correct 
prices would ensure securing orders from all grades 
and extra weight might prove an advantage at 
times for helping the melting ratio. 

Taking two foundries of same capacity, and each 
equipped for taking any of the 13 grades referred 
to in Table 1, based on floor space, the other on 
hours, it 1s obvious that on price alone the floor 
space estimates would secure 9 of the grades, the 
hour base estimates getting the remaining 4 at 
prices with which they could not afford to continue 
in business. 

Tt mav be quite reasonably assumed that the 
price per hour (2s. 41d.) at which moulding and 
coremaking has been assumed is not sufficient in 
ome cases, on account of extra work as dressing 
or labouring, and vice versa in other cases. 

These would be the cases calling for sub-division 
of Jabour charges, but do not interfere in the com- 
parisons made in the table, as, whichever job or 
formula is considered, the labour cost is the same 
for the same grade. 

In conclusion the writer recommends jobbing 
founders to make comparisons of their own pro 
duets, on the grounds that a casting requiring 
50 sq. yds. for 19 hours’ moulding is more expen- 
sive to produce than one requiring 10 sq. yds. for 
10 hours’ moulding 





Maxims for Moulders. 


Letter a fin than a erush: hetter be sure than 
sorry.—Buchanan 


** Chance-it " is dead: “ short-cast ’’ killed him, 
—Buchanen. 


TRADE JOURNAL. 363 


Sheet Metal Work v. Castings. 





By J. McL. 


If we are to believe a writer in a contemporary, 
the sheet metal worker is going to be a keen com- 
petitor with the foundryman for much engineering 
work in the future. ‘The case against castings is 
that there is always a loss due to blow holes, cracks, 
warped surfaces, cold shuts and excessive hardness, 
and the scrapping does not occur until after expen- 
sive machining work has been performed on them. 
Well, no foundryman would claim that the produc- 
tion of castings is, or ever will be, an exact science, 
but there is a very large class of work th4t could be 
done by sheet metal which the engineer prefers to 
have as castings. 

There is not really any competition between 
sheet metal work and castings. Punchings and 
stampings may, in some cases, be substituted for 
castings when large numbers are required, but this 
would have been done thirty years ago had it beer. 
possible, and this chiefly because of price considera- 
tions. For one-off jobs the casting is invariably 
preferred because it 1s cheaper, equally reliable un- 
less when the metal is very thin, and more rigid. 
Let us consider, briefly, one or two jobs that one 
would consider might be better made as forgings, 
yet are not. When cylinders, condensers, or other 
engine parts are fractured and have to be patched, 
the pattern-maker is brought on the job, and he 
makes a model, to place, of the required casting. 
These may be ~ in. or } in. thick, and the patch 
is usually fastened with screws. Such a job is 
cheaper as a casting than as beaten work. 

It is not usually necessary to make a template 
for patches of this kind, indeed, a template is not 
usually helpful, because the pattern may have to 
be bedded into an irregular shape. A sheet-iron 
worker requires templates to work from. 

The writer has made many T and L section pieces 
several feet long, in his time, for ship work. It is 
not, in many cases, possible to design these in the 
drawing office before the vessel is well under way. 
There are not, as a rule, any marked surfaces, but 
chipping strips may be cast on. Even when a 
really close-fitting surface is not wanted chipping 
strips are advisable to obviate the need for camber, 
as castings of this kind are liable to warp. A pat- 
tern can be very quickly made and cast. In many 
eases the cheaper way is to make a pattern in the 
first case, but there are often reasons why this ‘s 
not possible. The job may be in the bilges or on 
deck, and it may be in the most awkward posi- 
tion imaginable, as with the average engine-room 
job it is frequently more convenient to make a 
template from which a pattern can be made in the 
shop and subsequently tried to place. Even when 
it is not necessary to make a template it may be 
expedient to do so because other workmen may be 
on the way. A squad of riveters, for instance, may 
be induced to stand on one side for a few minutes 
while a template is being fitted, but not longer. 
A sheet-iron worker would require to work from 
a template also, and probably have to make several 
visits to the shop. Most of the work that can be 
made in sheet metal is without cores, and the 
thickness is, in the majority of cases, uniform: this 
means that the danger of castings being defective 
is minimised. 

Too much importance can be attached to the 
brittleness of castings—even of grey iron castings 
There is very little probability of a casting being 
broken in handling after it is marked. The cast- 
ings discussed above have been one-off jobs, but, 
even for repetition work, unless of the simplest 
kind, castings are comparable with forgings or 
sheet metal work. The non-ferrous foundryman has 
certainly more reason to fear the competition of 
the die-caster. One might almost think, from the 
article already referred to, that for motor car work, 
as for range work, stampings were taking the place 
of castings for most of the parts. The scope for 
forgings is very limited, but apart from the neces- 
sity for castings because of intricate cores, there 
are other reasons why they are preferred, and the 
loss from breakages is not as severe as is some- 
times suggested. 

[Germany is making composite pulleys from cast- 
iron hubs and spokes and the rims from sheet 
metal.—Eprror. | 
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Trade Talk. 


fne Heir Ciry Councit have reversed their 
decision to purchase German tramway rails. 

Cox & Danks, Limitep, have just raised the sixth 
(serman destroyer at Scapa Flow in record time. 

'ne mmports of foreign iron-ore at the Senhouse 
Dock at Maryport last week amounted to 3,500 tons. 

THE SILVER MEDAL at the Agricultural Exhibition, 

eld in Reval during September, has been awarded 

a Petter 8 h.p. oil engine. 

Dorman, Lona & Company, LiMiTED, have secured 
an order from Germany for 15,000 tons of steel plates. 
These will be rolled at the Redcar works. 

IN THE FIRST nine months of this year 50 vessels 





f 192.785 total gross tons were launched from the 
I'yvne shipyards. This is an increase of 12 vessels 

and 87,288 tons on last year. 
\ FUSION OF THE usiness of Martin, Hall & 


Company, Shrewsbury Works, the Park, Sheffield, and 
(;jladwin, Limited, of Rockingham Street, is likely to 
take place in the near future. 

Siemens & EnGuisu Execrric Lamp Company, 
Limitep, have been successful in obtaining a contract 
for the supply of Siemens vacuum and gas-filled lamps 
to the Education Authority of Glasgow. 


Harianp & Worrr, LimireD, are at present building 
it the Queen’s Island works, Belfast, a 30,000 h.p. 


Diesel engine. which will mark a big step in the 
development of this method of marine propulsion. 
BARRHEAD WAS on Saturday the scene of a destruc- 


ve fire, heavy damage being caused at the 
Grahamstone Foundry, of John Cochrane (Barrhead), 
Limited Over two-thirds of the work have been 
ulned, 

ru three firms concerned in the recent steel- 


vorkers dispute. at Sheffield, Steel, Peech and Tozer, 
e Park Gate Iron and Steel Company, and Samuei 
Fox and Company, were able to take on a fair number 
of men n Monda The prospects are that within a 
few days most of the men will have been absorbed 
nto full work again. 

THe 62-ron electric generator, made by the General 
Electric Company, Limited, of Witton, Birmingham, 

r St Maryleb« ne Council, reached its destination 
n London on Wednesday merning of last week after 
its 110 miles journey by road. The journey was 
naturally of a most difficult character, and even when 
St. Marylebone was reached a projecting bolster had to 
be removed before the generator could be moved into 
position in the power station. 

Tue Lonpon & NortH-EAstern Rattway COMPANY 

ive placed a contract with Fullerton, Hodgart & 
Barclay, Limited, Paisley, for four electrically-driven 
three-throw hydraulic pumps, fitted with variable 
peed motor Each pump will be capable of deliver- 
ng 90 gallons per minute to 750 !bs. pressure per 
square inch. Two eets of these pumps are required 
for the company’s power station at York, and the 
other two for the company’s power station at 
Newcastle-on-T yne 

THE works oF George Turton, Platts & Company, 
Limited, are at present well employed, the Meadow 
Hall Departments and the Furnival Road Stamping 
Department working night and day. The progress 
made by the Meadow Hall Works has been particu- 
larly encouraging, and the volume of buffer orders on 
the books is now larger than at any period during 
which these works have been in operation. Two 
contracts now in hand for 6,500 and 4,500 complete 
buffers of the large Indian type may be specially 
mentioned in this connection. 

Vickers, Limirep, are actively engaged on the de- 
velopment of a large Diesel engine for fast passenger 
ships. The company were the originators in this 
country of the Diesel engine for submarine boats, and 
since they first commenced their manufacture they 
have turned out engines of no less than half-a-million 
brake horse-power. The motor-ship ‘‘ Moveria,” 
which has just been launched for the Donaldson Line, 
will be propelled by the largest internal combustion 
engine of commercial type built at Barrow, having 
larger diameter cylinders than those of any other 
4-cycle engine. 

COMPLAINTS HAVING BEEN MADE that the port of 
Southampton is lacking in some of the facilities re- 
quired by the great liners, the Southern Railway Com- 
pany have authorised an almost immediate start with 
the construction of new deep-water jetties and 
approach channels which will provide accommodation 
for the largest ships now in service The scheme 
nvolves the reclamation of about 460 acres of mud 
lands which form a bay about two miles long and 
half a mile wide in the river Test. between the Town 
Pier and Southampton West station. From the new 
river frontage thus created the complete scheme pro- 
vides for the construction of five reinforced concrete 
etties, each 1,000 ft. in length and 260 ft. wide, 

ith a depth alongside of 45 ft. at low water of spring 

ae 
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Gazette. 

Mr. A. SMITH, trading as Smith & Company, Covk- 
ridge View, Horsforth, Leeds, metal merchants, has 
been adjudged bankrupt. 

A RECEIVING ORDER has been made in connection 
with the affairs of Mr. E. Holden, Dial Lane, West 


‘Bromwich, drop forging manufacturer. 


fue CaLtim METALLURGICAL CompaANy, LIMITED, are 
being wound up voluntarily, with Mr. G. Chich, 
secretary of the company, as liquidator. 

A WINDING:UP ORDER has been made against the 
Pianet Engineering Company, Limited, Eccles New 
toad (near Stott Lane), Pendleton, Salford. 

THE FIRST MEETING of the creditors of the Birchfield 
Foundry Company, Limited, Chain Walk, Birchfield, 
sirmingham, will take place to-day (Friday). 

Messrs. J. H. Vickers and R. Tozer, mechanical 
engineers, 11, New Street, Sheffield, trading under 
the style of Vickers & Tozer, have dissolved 
partnership 

Mr. A. P. Vernon-Hope and Mr. G. Lister, Junr., 
trading as William Poulton & Company, Brantwood 
Steel Works, 30, Wilson Road, Sheffield. have been 
adjudged bankrupts. 

CHE NoRTHUMBRIA ENGINEERING AGENCIES, LiMiTED, 
rim Street, Newcastle-upon-Tyne, are shortly 

} 








paying a dividend, the last day for receivin 
being October 22. 

THe ‘THOMPSON ENGINEERING Company, LuiteD, 
are being wound up voluntarily. Mr. F. S. Oliver, 
32, Grainger Street West, Newcastle-upon-Tyne, ha 
been appointed liquidator. j 


roots 
) 


THE Last pay for receiving proofs in connection 
vith a dividend to be paid by Mr. J. G. Ellwood, 
White House Colliery, Egglestone, Co. Durham, 


colliery owner, is October 22. 
Messrs. W. H. Vevers, Junr., W. Rook, 
F. W. Sammons, bell engineering smiths, Bell St 


and 
rel] t 


reet, 
Maidenhead, trading under the style of the Bell 
Engineering Smithy, have dissolved partnership. 








Personal. 

Mr. J. M. Dewar has been elected a director of 
Chadburns (Ship) Telegraph Company, Limited. 

Mr. E. W. Petter, the president of the British 
Engineers’ Association and chairman of Petters 
Limited, has left England on a business visit t 
Canada and the United States. 

Mr. James Tompson, one of the principals of the 
firm of Messrs. John ‘Thompson, boiler makers 
Ettingshall, Wolverhampton, has been elected an 
Alderman of the borough of Wolverhampton 

Mr. J. Barr, special director of Vickers, Limited, 
Barrow-in-Furness, has been elected president of the 
Shipbuilding Employers’ Federation, in place of Mr. 
Grant Barclay, of the Caledon Shipbuilding and Engi- 
neering Company, Limited, of Dundee, retired. Mr. 
A. J. Campbell, of Wm. Beardmore & Company. 
Limited, Dalmuir. has been elected one of the 
presidents. 


vice- 


Wills. 

EttisoX, H.. of Grange Crescent, Chapel 
town Road, Leeds, iron and steel mer- 
chant yea davenepadicasieasiaie : £9,054 

Meceitr, 8S. N.. of Inglewood, Southbourne 
Road, Sheffield, for many years a direc- 
tor of Ibhotson Bros. & Company, 
Limited. of the Globe Steel Works, 


Sheffield £16,810 





The Cubic Centimetre.—The Joint Committee for the 
Standardisation of Scientific Glassware hae recom- 
mended the abolition of the cubic centimetre. It 
seems that this unit, or rather the volume occupied by 
1 gramme of water, is one five-hundredth part as great 
again in volume as it claims to be, and 1,000 c.c.s., 
measured on the assumption that the weight of one 
cub. centimetre of water is one gramme are really 
equal in volume to 1.002 litres. The new unit to 
succeed the cubic centimetre is to be the millilitre 
(the ‘‘ ml.’’), which will really be the one-thousandth 
part by volume of the standard metric litre. Recog- 
nising the difficulty of expelling the cubic centimetre 
from our laboratories. the Committee recommends its 
use under the eymbols ‘‘G. W. A.,’’ which mean 
“grammes of water in air.’’ The reform has already 
been largely accepted by other countries, notably 
America. It arises from the fact that although the 
kilogramme was originally conceived as the mass of 
a quantity of water, which, at its temperature of 
maximum density. occupied a cubic decimetre, it is 
in reality the weight of a etandard kilogramme made 
in 1872. which does not quite fulfil the above 


conditions. 
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F YOU CAN TURN OUT i 
: BETTER CASTINGS AT LESS COST 
BY USING 


Sterling 


ROLLED STEEL 


MOULDING BOXES _¢ 








STERLING FOUNDRY SPECIALTIES, Ltd. 


5 Agnden Ofer wa, Sterling Works, BEDFORD. 











SIEMENS’ STEEL PROCESS 


BOILER, SHIP and BRIDGE PLATES, etc. ANGLES and all forms of Sectional Bars.) TYRES and AXLES to all requir> 
ments. CASTINGS of all kinds and of Largest Sizes. FORGINGS of every description. BILLETS, BLOOMS, RAILS. 


SPECIAL STEEL FOR CONSTRUCTIVE PURPOSES. 


The STEEL COMPANY OF SCOTLAND, tea. 


Head Office: 23, ROYAL EXCHANGE SQUARE, GLASGOW. 

Works: HALLSIDE, NEWTON and BLOCHAIRN, GLASGOW. 

CONTRACTORS TO HOME, COLONIAL AND FOREIGN GOVERNMENTS. 
Established 1872. Telegraphic Address: ‘‘ Steel, Glasgow.”’ 














GANISTER, CUPOLA BLOCKS, FIRE BRICKS, 
FIRE CLAY. 


Silica Bricks, Tuyeres, Stoppers, Nozzles, &c. 
STEEL MOULDERS’ COMPOSITION, SILICA CEMENT. 


J. GRAYSON LOWOOD ©& Co., Ltd. 


DEEPCAR, nr. SHEFFIELD. 


Telegrams : “LOWOOD, DEEPCAR.” 
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IRON AND STEEL MARKETS. 
Pig-iron. 


MIDDLESBROUGH.—-Business in the Cleveland 
iron market, though without material change during 
the past week, has certainly regained a steadier 
tendency, and hopes are now entertained that, prices 
having reached a more stable position, buyers will 
adopt a more confident attitude in relation to forward 
contracts, a policy for some time past in abeyance. 
A few forward sales have, indeed, already been 
effected. The output is small, stocks are not heavy, 
and a little more trade activity all round could hardly 
fail to stiffen values. At the moment, of course, there 
is no disposition anywhere to undertake fresh com- 
mitments until the General Election is over, and the 
political outlook is a great deal clearer than it is at 
the present time. After that the opinion is generally 
held in business circles that. provided there is some 
promise of stable government. business should open 
out. 

LANCASHIRE.—The position in the local market 
for foundry pig remains in an unsatisfactory condi- 
tion, with buying almost invariably confined to retail 
quantities. For a very long time consumers of pig 
iron have found it profitable to buy from hand to 
mouth and to put off amy purchases until the last 
possible moment, and this policy is now likely to be 
pursued, at any rate for the remainder of the present 
year. It is difficult just now to say exactly what is 
the price of No, 3 foundry iron in Manchester, the 
quotations of different sellers varying considerably. 
For instance. there are brands of Derbyshire iron 
which are still held for 92s. per ton in Manchester, 
but probably a more general quotation is 90s. It is, 
however, fairly certain that if Derbyshire sellers are 
holding to 90s. other Midland foundry iron can be 
bought at less. Cheap Northamptonshire iron has 
been offering here, and there have been reports of this 
iron being offered at 76s. on trucks at the furnaces, or 
4s. per ton below the price which was quoted before 
the drop in Midland coke. 

THE MIDLANDS.—At Birmingham market last 
week buyers of foundry pig were few, and demand 
was only on a limited scale, the efforts of smelters 
to maintain prices on a more stable basis meeting 
with little success, while the tendency was weak. The 
lower figures for foundry iron have brought a little 
new business, but the volume of inquiry is abnormally 
low, with the prospects of early improvement rather 
remote. There are practically no inquiries for ex 
port. Current quotations rule as follow :—Derbyshire 
No. 3 foundry, 81s. to 82s. 6d.; Staffordshire No. 3 
foundry, 85s.; Northants, No. 3 foundry, 74s. to 78s. 

SCOTLAND. — Movement n the Scotch foundry 
iron markets have been further disturbed by political 
excitement, and business ix on a very restricted scale. 
Many local foundries have done no work for several 
months, and, as time goes on. even those firms who 
have hithert: weathered the dull times are finding 
themselves forced into closing down now like their 
more unfortunate neighbours. The nominal price of 
No. 3 foundry remains at 90s. per ton at the furnaces, 
but it is well known that business is being taken at 
considerably below this. 88s. 6d. being quite a 
common figure for actual busine 








. . 
Finished Iron. 

In the market for finished material. although the 
price of crown iron has fallen to the extent of about 
10s. per ton, due to the influence of outside competi 
tion, the orders coming forward are by -no means 
encouraging, being of smal! tonnage and miscellaneous 
im character. Regular working is out of the ques 
tion so far as the ironworks are concerned, and were 
it not for the comparatively good demand for marked 
bars the outlook would be disastrous. Marked bars 
are still quoted at £15 f.o.t. makers’ works. Little 
support is forthcoming to the makers of nut and bolt 
iron, who quote £11 15s. for this grade. The bolt 
makers are very poorly placed for work, and carry 
heavy stocks of iron, chiefly of Continental origin. 
Belgian iron is being offered at £7 5s. to £7 10s.. and 


these figures would be shaded under existing 
circumstances. Yorkshire and Cleveland bars are 
down 10: 


Steel. 


The strike of steel] workers at Rotherham and 
Sheepbridge having ended, practically all the furnaces 
in the Sheffield area are again working to make up 
for lost production. There is but a smal] demand 
for either basic or acid billets, but prices remain 


unchanged. Open-hearth steel is in very meagre 
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request, and the inquiry for crucible steel, which im- 
proved recently, is now as bad as ever again. In 
some of the specially high-grade steels there is a slight 
upward movement in buying. In the market for alloys 
very moderate parcels of silico-manganese have 
changed hands, and the prices of the various per- 
centages are very regular, The demand is normal 
and deliveries quite up to calls. A very moderate 
inquiry for tinplates has resulted in only a small pro- 
portion of business of late, buyers evidently holding 
back in anticipation of lower prices, as the bulk of 
the trade done lately has been almost entirely fo: 
near dates. Sales of second-hand parcels are reported 
at a shade under the official figure by merchants who 
hought before the last advance. 


Scrap. 

Very little that is satisfactory can be reported in 
connection with the markets for scrap niaterial, 
which, at the moment, are in an exceptionally de- 
pressed condition, with small hope of an_ early 
recovery. The slackness in the Lancashire foundry 
industry has become accentuated, and consequently 
cast scrap is neglected; local consumers of this district 
are buying very little of it. Dealers quote 85s. per 
ton for good broken machinery iron, but it is rumoured 
that founders can obtain it at 82s. 6d.. and there 
is common cast scrap to be had at 80s. In Scotland 
also similar conditions to the above are in evidence, 
with only a poor market for foundry material. 
Machinery cast-iron scrap is quoted 83s. 6d. to 85s. 
per ton. That is material suitable for foundries, and 
in pieces not exceeding 1 ewt. For ordinary quality 
to the same specification 80s. per ton, and for the 
Jarger pieces to steelworks specification 75s. to 77s. 6d. 
per ton. The above prices are all per ton delivered 
f.o.t. consumers’ works. 


Metals. 


Copper... Movements in the standard market Jast 
veek were uneventful, values evidencing only a 
limited range of fluctuations with a firmer tendency 
towardsethe close. Home consumption of the metal is 
maintained at a steady average, while the speculative 
element in the market is less in evidence than pre- 
vious experience would indicate. In America there is 
evidence of desire on the part of producers to attract 
buyers, and the quotations of selling agenci+s here 
and on the Continent have been generally beiow the 
parity of New York quotations. Current quotations :— 
Cash : Thursday, £62 7s. 6d.; Friday, £62 10s. ; Mon- 
day, £62 17s. 6d.; Tuesday, £62 15s.; Wednesday, 
£62 15s. 

Three Months: Thursday, £63 10s.; Friday. 
£63 12s. 6d.; Monday, £63 17s. 6d.; Tuesday. 
£63 15s.: Wednesday. £63 15s. 

Tin.—Conditions in standard tin continue favourable. 
the position having firmed considerably on active 
buying. The outlook both in America and « the 
Continent is also regarded as more encouraging, and 
should the results of the elections on both sides of the 
Atlantic terminate favourably to business views, still 
firmer values would appear inevitable. 

The world’s visible supply at the present time is 
about 2,000 tous more than the figures for September. 
1923, but in view of the dispersal of the ‘‘ pooled ”’ 
surplus in the East during the past twelve months 
and the fact that it will be all cleared out of th: 
way in another few months makes the present position 
very interesting. Current quotations :—Cash : Thurs 
day. £243: Friday. £245 10s.; Monday, £251 5s. ; 
Tuesday. £250 10s.; Wednesday, £253 10s. 

Three Months: Thursday, £245 15s.: Friday 
€247 15s.: Monday, £253: Tuesday, £252 5s.: Wed 
nesday, £255. 

Spelter.—_The market for this metal continues 
steady, with values inclined to firmer figures. Th 
Continental manufacturers, although still holding foi 
high prices. appear lately more inclined to meet the 
market. Meantime further purchases have been mad 
from America. There is room for improvement in 
the current demand from consumers. Current quota- 
tions :—Ordinary: Thursday, £33 2s. 6d.: Friday. 
£33 6s. 3d.: Monday, £33 7s. 6d.: Tuesday. 
£33 13s. 9d. : Wednesday. £33 15s. 

Lead.—The position of soft foreign pig remains 
practically unchanged, although the forward quotation 
has fluctuated but slightly since the tendency has 
heen to improvement. September lead, on the othe 
hand, at one time lost the major portion of its pre- 
mium, the backwardation having been reduced to 5s. 
a ton. The Continental inquiry for lead is excellent. 
The position of the article appears to be strong, but 
the price is admittedly high. Current quotations : 
Soft foreiqn (prompt), Thursday. £35 12s. 6d.: 
Fridav, £35 12s. 6d.: Monday, £3% 5s.: Tuesday. 
£36 17s. 6d.; Wednesday, £36 17s. 6d. 
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